Racord of Decision

Sitet Anmbler Asbestos Piles, Ambler, Pennsylvania

Btateaent of Basis and Purpose

This decision document represents the selected remedial
action for the first operable unit at the Ambler Asbestos Site,
in Ambler, Pennsylvania, developed in accordance with the Compre-
hensive Environmental Response, Compensation and Liability Act
of 1980, as amended by the fiuperfund Amendments and Reauthor-
ization Act of 1986 (CERCLA), 42 U.S.C, Section.9601 et geq.
and to the extent practicable the National Contingency Plan
(NCP), 40 C.F.R. Part 300, This decision is documented in the
contents of the administrative record for this site. The attached
index identifies some of the items which comprise the administra-
tive record upon which the selection of the remedial action is
based (the administrative record will be updated in the near
future)., The Commonwealth of Pennsylvania has concurred on the

r emedy 0

Description of the Selected Remedy

The selected remedy for the first operable unit seeks to
prevent the release of asbestos from the site. A vegetative/soil
cover will be installed over each of the two asbestos-containing
waste piles (Locust Street-Pile and Plant Pile) to prevent
airborne emissions, runoff will be collected and treated to
assure no waterborne asbestos can go off site.

Additional components of the selected remedy are as follows:

- A geotextile and soil cover will be installed on the
exposed plateau areas of the Locust Street and Plant
Piles and on the exposed side slope areas of the Locust
Street Pile,

Repair to erosion on waste pile slopes due to storm events,
soil creep, freeze/thaw effects, etc., will be implemented.

Water from the lagoon and settling basins will be pumped
and filtered for removal of asbestos fibers. Discharge
of the treated water will occur on-site with placement
of filter backwash on waste piles,

The lagoon and settling basins will be backfilled with
clean low permeability compacted soil bringing the depres-
sion up to grade to promote long-term positive drainage.

Additional borings will be collected into and through the
pile side slopes to supplement slope stability analysis
previously performed.
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- Slope stability control measures will be analyzed and
implemented if the aforementioned studies are found to
provide evidence of slope instability,

- Gablions or rip-rap will be installed to protect the toe
of the locust Street Pile from the scouring action of
the Wissahickon Creek,

- Erosion/sedimentation controls during remedial activitien
will be implemented to facilitate the establishment of

vegetation,

~ Adr monitoring for asbestos will occur during remedial
activities (personnel and environmental),

~ Post-closure inspections, maintenance of the piles, lagocon,
and settling basin areas, and preparation of a contingency
plan will be accomplished.

Other alternatives will be further evaluated as part of a
Preremedial Design study to determine whether to pilot test
for, and possibly institute, one of these alternatives for the
site. If found to be unacceptable, based upon EPA’s evaluation
criteria under CERCIA for remedial actions, the Alternative 4
will immediately be implemented.

If any alternative processes are found to be acceptable,
based upon EPA’s evaluation under CERCIA for remedial actions,
EPA would amend the ROD. Public comment would be solicited in

the event of ROD amendment.

Reclaration

The selected remedy is protective of human health and the
environment, attains Federal and State Requirements that are
applicable or relevant and appropriate to this remedial action
and is cost-effective as set forth in Section 121 of CERCIA, 42
U.S.C, Section 9621(c) and Section 300.68 of the NCP. This
remedy satisfies the statutory preference as set forth in Sec-
tion 121(b) of CERCLA, 42 U.5.C. Section 9621(b) for remedies
that employ treatment that reduce toxicity, mobility or volume
of the hazardous substances, pollutants or contaminants. This
remedy utilizes permanent solutions and alternative treatment
technologies to the maximum extent practicable, However,
because treatment of the principal threat of the site was not.
found to be practicable, this remedy does not accomplish the
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statutory preference for treatment as a principal element of
the remedy. It should be noted that, since asbestos cannot be
combusted and is eassentially chemically inert, a permanent
remedy as such cannot be effectively implemented at this site,
Therefore this remedy becomes the only currently feasible
remedy under CERCLA for ashestos at this site.

Because this remedy will result in hazardous substances
remaining on site above health-based levels, a review will be
conducted bi-annually for the first five years after initiation
and of remedial action and yearly thereafter, and this complies
with the requirement for review set forth in Section 121(c) of
CERCLA, 42 U,.5.C. Section 9621(c).

7308

Date

Acting Regional Administrator
EPA Region III
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Suapary of Remedial Alternative
Belection for the Ambler Asbeotos Site

fite Name, Description. and Location

The Ambler Asbestos Plles site is located in the south-
"western portion of the Borough of Ambler, Montgomery County,
Pennsylvania (see Figures 1 and 2). The site is bordered on
the west by the Wissahickon Cruek and its floodplain; on the
northwest by Butler Pike, a major transportation route; on the
north by Locust Street; and on the southeast by Church Street.
A portion of the site extends westward from Ambler into Upper
Dublin Township, Montgomery County. The Ambler Asbestos Piles
Site consists of the Locust Street Pile, the Plant Pile, the
Pipe Plant Dump, and the asbestos settling basins/filter bed
lagoons Nicolet Inc., is the current owner of the Locust Street
and Plant Pile, and the asbestos settling basins/filter bed
lagoons., CertainTeed Corporation is the owner of the Pipe
Plant dump,

The waste piles of concern in this operable unit are referred
to as the Locust Street Pile and the Plant Pile. These piles
contain spent magnesium/calcium carbonate and waste from the
manufacture of asbestos products. The primary contaminant of
concern at the site is asbestos.

Within a quarter mile radius of the locust Street Pile are
approximately 40 residential dwellings and a public playground '
that was closed in 1984. The center of the Borough of Ambler
lies approximately a half mile north of the locust Street Pile
and the adjacent Plant Pile. A low density housing development
lies to the southwest of the Locust Street Pile separated by
the Wissahickon Creek and its floodplain in Whitemarsh Township,
Montgomery County. ,

Individual discussions of the Locust Street Pile, Plant Pile
and filter bed lagoons, along with the Pipe Plant Dump are
presented in the following subsections.

A. lLocust gtreet Pile

The locust Street Pile is approximately 1200 feet long
and 300 feet wide and averages 50 feet in height above grade.
According to the topographic map developed prior to the Removal
Action in 1984 (Figure 3), the Locust Street Pile ranges in
elevation from approximately 240 feet above Mean Sea Level
(MSL) at the top of the southwestern portion of the pile to 170
feet above MSL at the base on the western side of the pile
adjacent to the Wissahickon Creek. The western side of the pile
is adjacent to Wissahickon Creek.

The Locust Street Pile side slopes range from 2.5:1 to
2.0:1 (horizontal:vertical) on the north, east and south, and
from 1,6:1 to 1.4:1 on the west. Slope lengths (angular) are
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roughly 75 to 100 feet on the west and east and 25 to 75 on the

north and south. The top of the pile is a relatively flat

(0-3% slope) area which comprises approximately 20 to 25 percent
of the total pile (crest) area. a relatively flat (0-3% slope)

area which comprises approximately 20 to 25 percent of the total
percent of the total pile (crest) area.

A report prepared by Johnson and Schroder of the University
of Pennsylvania in 1977 for Nicolet Inc., stated that disposal
for asbestos began waste in the 1930’s at the Locust Street
Pile Site. Disposal of general manufacturing waste may have
begun earlier than the 1930/s since the manufacturing of phar-
maceutical and asbestos products at the site began in 1890's,
The report stated that a quarry had existed at the Locust Street
site prior to the disposal of wastes, but our investigation did
not support its existence.

Products manufactured in the 1930’s includes asbestos
cement piping and shingles that required magnesium carbonate
(magnesia) as a raw material. The process of extracting magnesia
from dolomitic limestone produced 30 to 40 tons of carbonate
waste per day. Once the quarry was filled (with spent magnesium
carbonate), cinders and slag from the boiler plant were used to
construct berms to contain the carbonate slurry. It was also
reported in the Johnson and Schroder report that dumping of the
carbonate waste on the northwest portion of the pile terminated
in the early 1940’s., Aerial photographs of the Locust Street
Pile from 1950, 1964, and 1972 demonstrated continued dumping
gn this northwest portion (plateau area) of the pile until the

ate 1960’s,

Deposition of wastes in the southern portion of the Locust
Street Pile as reported by Johnson and Schroder began at the
same time as the northwestern portion but received primarily
cinders and bad production runs of piping, shingles, and mill-
board. Dumping on the southern portion of the Locust Street
Pile was reported to have ceased in the late 1960's.

Analysis of waste samples taken from depths of 10~47 ft.
below the surface detailed in a University City Science Center
report, "Possible Health Hazards of Asbestos Waste Piles: Anmbler,
PA", (1975) indicate the carbonate waste consiats of 70-85
percent calcium carbonate and 8-16 percent magnesium carbonate,
Analysis for asbestos was not performed at that time, Surface
sanples taken by EPA’s Emergency Response Team (ERT) and the
Technical Assistance Team (TAT) in 1983 prior to the Removal
Action from the Locust Street Pile indicated the presence of
both types of asbestos and in significant concentrations predom=-
inantly on the large plateau area of the pile (Amosite 35-40%
and Chrysotile 0-8%). Amosite asbestos fibers were primarily
detected in samples taken from the side slopes of the Locust
Street Pile at concentrations of 0-5 percent. Chrysotile was

"also found at concentrations of 2-10% in two of the ten samples
taken of the exposed side slopes.
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B. PRlant Plle

The Plant Pile is approximately 650 feet in length and
600 feet in width. According to the 1984 topographic map
(Figure the Plant Pile ranges in elevation from approximately
240 to 179 feet above MSL. The side slopes of the Plant Pile
range from 2.0:1 to 1.7:1 (horizontal: vertical) on the north,
1,7:1 to 1.4:1 on the east, and 1.4:1 to 1.2:1 on side slopes
of the Plant Pile range from 2.0:1 to 1,7:1 (horizontal: the
south and west. Slope lengths (angular) are roughly 50 feet on
the south, 100 feet on the east and west, and 120 feet on the
north, The relatively flat (0-3% slope) area at the crest
comprises approximately 40 to 45 percent of the Plant Pile
area.

The Plant Pile is located southeast of the process plant
and the asbestos filter bed lagoons., Disposal of wastes, begin-
ning with calcium carbonate and magnesium hydroxide waste, was
initiated on the Plant Pile in 1940’s after the capacity of the
Locust Street Pile was nearly reached (Johnson & Schroder, 1977).
The carbonate waste was deposited as a slurry and contained by
berms constructed of cinders and pumice rock. It was further
reported that prior to 1964 a paper machine contributed some
process waste, Aerial photographs of the Plant Pile from 1950
and 1958 demonstrate both a white and light gray slurry was
pumped onto the Plant Pile. The aerial photographs of the
Plant Pile from 1964, 1971, and 1978 show a change in the mater-
ial deposited on the pile. The material deposited during this
time was much darker than the material from previous photographs
but was still being deposited as a slurry. From 1970-1975 it
was reported that an asbestos cement sludge was pumped onto the
Plant Pile. From 1975-76 asbestos millboard and the monolithic
product process waste was pumped as a slurry to the Plant Pile.
Continuous dumping was reported to have ceased in 1976; however,
aerial photographs from 1978 and 1981 indicate continued activity
on the Plant Pile,

C. pAsbestop Bettling Basins/Filter Bed Lagoons

The asbestos settling basins and filter bed lagoons are
located between the Plant Pile and the Locust Street Pile. The
settling basins and filter bed lagoons received process waste=-
water from the original manufacturing facility owned by Keasbey
and Mattison Company (K&M). After the plant was purchased by
Nicolet Industries, Inc. (now Nicolet Inc,) in 1962, the basins
and lagoons continued to receive wastewater from processing and
cooling operations., The two primary operations which reportedly
contributed to the asbestos waste entering the filter bed
lagoons are the millboard machines and the monolithic press,
Based on aerial photography, the sludge from the lagoons was
apparently dumped on the Plant Pile until 1978-79 via a pipeline.
The lagoons received process wastewater, but the sludge was
hauled off-site for disposal. Both the millboard machines and
the monolithic press operations have been taken out of operation.
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The only processed wastewater received as of the date
of this document is non-~contact cooling water from the sheet
gasket machines, so little if any sludge should be produced.
The most recent operational information concerning the wastewater
management program, provided by Nicolet Inc., is dated July 25,
1979,

Beginning in 1973, the Pennsylvania Department of Environ-
mental Resources (PADER) ordered Nicolet to stop dumping on the
waste piles. This directly included the sludge from the filter
bed lagoons. Nicolet maintains that in 1979 they installed a
pelletizer unit to reduce solids entering the lagoons.

Based on information provided in the National Pollutant
Discharge Elimination System (NPDES) permit application filed
by Nicolet, Inc. on July 1, 1962, flow to the lagoons is 0,626
Million Gallons Per Day (MGD) and originates from the operations
shown in the flow diagram in Figure 5., The primary water contam-
inant reported at that time was asbestos which originated from
the millboard and monolithic press operations. Other potential
contaminants that were identified on the application as "believed
to be present" were chlorine, nitrogen (total organic), and
surfactants, Wastewater from boiler blowdown and solvent recovery
decant water is currently discharged to the Ambler Waste Water
Treatment Plant (Ambler WWTP). The decant water contains methanol
and toluene. Ubischarge of these wasie stieawms to tha Ambler
WWTP began in 1980. Prior to this time, however, these process
flows were also apparently discharged into the lagoons as evidenced
by residual organic odor detected emanating from the lagoons by
EPA and the Remedial Investigation (RI) investigation team during
the site visits for the studies.

D. pipe Plant Dump

Adjacent to the Plant Pile, there is a previous dump site
identified as the "Pipe Plant Dump." This pile reportedly
received primarily asbestos~containing solid pipe scrap from
1962 to 1974, The Pipe Plant Dump was covered and vegetated in
1974 by the owner (CertainTeed Corporation). The Pipe Plant
Dump is not currently part of this Record of Decision (ROD).
The Pipe Plant Dump is part of the site on the National Priori-
ties List (NPL) and therefore requires an RI/FS Remedial Inves-
tigation/Feasibility Study (RI/FS) to complete an Endangerment
Assessment of this Pile. An RI is currently being conducted by
CertainTeed Corporation, the Potentially Responsible Party
(PRP) for the Pipe Plant Dump. A second ROD will be issued in
the future for this second operable unit.

on November 11, 1985, the CertainTeed Pile was inspected
by U.S. EPA, PADER, the REM II team, and CertainTeed Corporation.
The cover on the pile was found to be in good condition and
well vegetated, Little evidence of erosion and scouring along
the south side by the unnamed tributary was observed, Surface
water samples from the unnamed tributary were taken by the EPA
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FIT team on May 12, 1986 which verified that no contaminants of
concern are migrating from this source.

gite History

The K & M Company cwned the site from the late 1800’s to
1962, The company initially operated as a pharmaceutical company
until 1897. The cornerstone of the K & M venture was nilk of
magnesium hydroxide. The primary material used in the manufac~
ture of milk of magnesia is magnesium oxide. The plant was
located in Ambler due to the close proximity of large reserves
of dolomite from which the magnesia was extracted.

Asbestos products were produced by K & M from 1897 to 1962,
These included paper, millboard, electrical insulation, brake
linings, conveyor belt, and high pressure peckings (rubber and
asbestos),

The primary wastes generated at that time were spent
magnesium/ calcium carbonate (generated by the process of extrac-
ting magnesium carbonate from dolomite limestone) and asbestos
process waste including bad manufacturing runs and off-specifi-
cation products. Although, it was reported (Johnson and Schroder,
1977) that disposal activities did not begin on the Locust
Street Pile until the 1930’s it is suspected that K & M used
the former quarry area (Locust Street pile) to dispose of their
wastes.

During World War II, the K & M Plant became one of the
leading producers of asbestos products. During the period in
which K & M operated the plant, the Locust Street and Plant
Piles received much of the total volume of waste materials that
were deposited on the piles. Aerial photographs of the site
from 1950 prior to K & M selling the facility, indicate that
approximately 80 percent by surface area of the Locust Street
Pile was present. The northwestern portion of the pile was still
active in 1950 receiving a calcium carbonate slurry contained
by berms constructed of cinders. The southern portion of the
pile did not appear active in 1950.

Based on the 1950 aerial photographs, the Plant Pile was
approximately 60~70 percent complete and continued to receive
primarily carbonate waste, Since 1950, wastes were deposited
on the top of the piles contained by berms that were continuously
built up to contain additional waste.

By 1958 there were indications of continued activity on both
the Locust Street and Plant Piles, Additional material in the
form of gray slurry has been pumped on the large plateau area
of the Locust Street Pile, A large quantity of calcium/magnesium
carbonate slurry was also deposited on the Plant Pile since
1950 as evidenced by aerial photographs. No activity was evident
on the Pipe Plant Dump.

AROO 1735




-G

In 1962, CertainTeed Corporation, a manufacturer of construc-~
tion materials, purchased a portion of the site and plant facil~
itien from X & M, including the pipe manufacturing plant and THE
Pile, Thereafter, CertainTeed manufactured asbestos~cement
pipe at the plant. Nicolet Industries, Inc., a manufacturer of
building and automobile supplies, purchased the remaining plant
facilities along the lLocust Street Pile, the Plant Pile, and
the asbestos filter bed lagoons.

The aerial photograph of the site taken in 1964, following
the purchase of the Locust Street and Plant Piles by Nicolet
Industries, Inc., indicate disposal activity on the plateau
areas of both piles since 1958, Wastes were apparently being
deposited as a slurry but were dark gray and black in color
conpared to the white and light gray color of the waste in the
previous aerial photographs. It appears then that the wastes
deposited on the piles following the purchase of the site by
Nicolet changed from primarily calcium/magnesium carbonate to
process waste from the asbestos millboard and monolithic product
manufacturing, This darker material may be sludge from the
filter bed lagoons.

The 1964 photographs alsco shows the deposition of wastes
on the CertainTeed Pile that included), asbestos-cement shingles,
acoustical products and asbestos-cement piping. The wastes
deposited were solids consisting of off-specification piping
andipioceas waste from the asbestos-cement pipe manufacturing
facility.

The aerial photograph of the site nine years after the
purchase of the Locust Street and Plant Piles by Nicolet Inc.
indicate that disposal on the Locust Street Pile ceased sometime
after 1964. Vegetation was evident on the two large plateau
areas of the northwestern portion of the Pile and trees had
grown along the slopes of the southern portion of the pile
vhere no activity had been identified since 1950. Conversely,
dark flow patterns on the Plant Pila indicated continued disposal
of wastes, Trees were subsequently noted on the Plant Pile in

1971,

PADER and EPA became actively involved with the site in 1971,
when a complaint was lodged with EPA by the Executive Director
of the Wissahickon Valley Watershed Authority. From November
21, 1971 to January 18, 1972, a field survey water and air contam-
ination at the site was conducted by EPA. Visible emissions
were noted and substantial dust concentrations were measured
and attributed to asbestos contamination.

In December 1971, Nicolet Industries, Inc. applied for
approval to continue to dump on the Plant Pile. While this
application was pending they continued to dump. Aerial photographs
of the site from 1978 indicate continuous disposal on the Plant
Pile since 1971, 1In 1973, PADER ordered Nicolet to stop dumping
and to cover and stabilize the Plant Pile. Nicolet then applied
for a solid vaste management permit.
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In February 1974, PADER issued an order to both Nicolet and
CertainTeed concerning the termination of disposal operations.
Shortly thereafter, CertainTeed Corporation discontinued its
operations at the site, covered and vegetated the CertainTeed
Pile, and moved operationa out of the region; CertainTeed st:ill
retains ownership of the pile. Nicolet, however, appealed i:he
PADER order and was subject to a subsequent order by PADER to
ce:ig its solid waste disposal. Nicolet continued dumping
un 1980,

Aerial photographs of the site from 1984 showed a different °
flow pattern in the deposited waste on the Plant Pile than the
1978 photograph, In November 1978, amid increasing national
concern about asbestos and other industrial wastes, EPA placed
the Ambler site on a list of regulated asbestos sites pursuant
to National Emissions Standards for Hazardous Air Pollutants
(NESHAPS) «

Oon June 2, 1983 the EPA’s FIT team conducted a sampling
program of the Locust Street Pile that included surface
water, bulk waste samples and air samples. The results of the
sampling program revealed downstream concentrations (260 MFL)
of chrysotile fibers to be 10 times greater than the upstream
concentrations (18 MFL). Bulk samples from the Locust Street
Pile contained up to 30 percent chrysotile asbestos fibers and
3 percent amosite fibers. On September 15, 1983, U.S. EPA
Region III On-Scene Coordinator (0SC) tasked the Technical
Assistance Team (TAT) to conduct an assessment at the asbestos ' °
waste piles at the Nicolet, Inc., property. During the investi~
g:tion, the TAT team observed steep, unvegetated and eroded
slopes,

On September 27, 1983, the initial site assessment was
conducted by the EPA Emergency Response Team (ERT), the PADER
and the TAT. Air samples, bulk surface samples, and wipe samples
from the playground equipment adjacent to the asbestos waste
piles were collected. The samples were analyzed for ashestos
and tested positive in the bulk surface samples and in the wipe
samples. As a results these findings, the Centers for Disease
Control (CDC) imsued a Public Health Advisory recommending the
closure of the playground. The OSC submitted a Request for
Emergency Funding to initiate actions to alleviate the health
risk caused by the piles.

On December 15, 1983, in accordance with CERCLA Section 104
and Section 300.65 of the NCP, EPA determined that the site
posed an imminent and substantial danger to the public health
and welfare and made the decision to proceed with an emergency |
response action. EPA requested that Nicolet cover the piles.
However, Nicolet replied that it would not comply with the
specific terms outlined by EPA.
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District of Pennsylvania issued an order allowing EPA access to
the Nicolet site. in order to perform an emergency response
action pursuant to Section 104 of CERCLA.

The EPA proceeded to implement the emergency response actions
at the site, which included;

- Covering the Locust Street Pile with six to eighteen
inches of soil;

stabilizing the covered slopes with erosion control
netting;

Hydroseeding the Locust Street Pile to minimize
erosion;

Installing a drainage system for the Locust Street
Pile and;

- Dismantling and removing the lLocust Street playground.

Covering of the Locust Street Pile was completed on July 22,
1984. EPA completed all drainage work, erosion control, and
fencing by October 12, 1984, Upon completion of these tasks,
EPA sampled several neighborhood homes for asbestos fibers and
reported that nearby homes had not been contaminated by asbestos
fibers during activity at the site. This latter activity was
completed May 21, 1985,

In an independent effort, Nicolet began covering the Plant
Pile on or about April 16, 1984, and completed the effort on
June 1, 1984.

A site visit conducted by EPA on April 1, 1985 revealed
erosion of the cover of the Plant Pile, while the Locust Street
Pile was intact. EPA, Nicolet, and the REM II team personnel
conducted joint initial site inspections on June 3 and June 11,
1985 to determine the scope of any required initial measures.
It was recommended that the former playground area be landscape
maintained for aesthetic, and vermin and insect management
purposes.

In March 1985 EPA initiated the Workplan for the Remedial
Investigation and Feasibility Study. The Study was completed
August 1988,

CHRONOLOGY

Dates Event

1890s K & M Company started manufacturing pro-
ducts and disposed of pharmaceutical and
asbestos waste adjacent to the plant in
Ambler, PA.
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3/71

11/15/71

12/2/71

12/13/71

-9 -
Bvent (Cont.)

Waste disposal at the locust Street Pile
was ongoing, The majority of the waste
disposed on the pile consisted of carbonate
residues from the processing of dolomitic
limestone for the extraction of magnesia.
The waste, in the form of a slurry, was
added to the pile at a rate of 30 to 40

i tons per day.

Waste disposal at the Plant Pile began.
Wastes disposed of from 1933 to 1962 included
primarily a calcium carbonate slurry and
later process waste from the asbestos

paper machine operation.

Nicolet Industries Inc. purchased most of
the K&M facility including the Locust
Street Pile, Plant Pile and filter bed
lagoons. CertainTeed Corporation purchased
the pipe manufacturing plant and the Pipe
Plant Dump. Both companies continued to
dump their wastes that consisted mostly of
asbestos process waste and off-spec asbestos
products.,

NESHAP listed asbestés as a hazardous air
pollutants.

EPA Region III received a complaint from

the Executive Director of the Wissahickon
Valley Watershed Authority about asbestos
contamination of ambient air and the Wissa-
hickon Creek, a tributary to the Schuylkill .
River,

Nicolet applied to PADER for a permit to
continue using the piles for disposal of
asbestos waste., Nicolet was required to
have a permit under the PADER Solid Waste
Management Act of 1968,

EPA fleld investigation started. Residents
reported visual evidence of asbestos dust
in homes and the playground on Locust
Street whenever windy weather occurred.
Also, surface water samples on the property
indicated that waste streams leaving the
CertainTeed and Nicolet Piles contained
asbestos in excess of background concentra-
tion limits specified in 1971 Water Quality
Criteria published by EPA in "Quality Cri-
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3/2/72

4/6/73

9/10/73

10/22, 23,
& 24/73

2/19/74

3/3/174

" =)0~

‘l!!nl {Cont.)

teria for Water" (the Red Book). These
criteria for asbestos wers later replaced
by criteria published in 45 F.R. 79318
(November 28, 1980).,

Ambient air monitoring was initiated by EPA
Region III.  Field testing found 690 mg/m
and 270 mg/m” dust in ambient air at

sites near the two plant locations, a
great portion of which was attributed to
asbhestos presence,

CertainTeed applied to PADER for a permit
to continue using the piles for asbestos
waste disposal.

National Emissions Standards for Hazardous
Air Pollutants (NESHAPS) for asbestos were
promulgated by EPA with amendments proposed
on 10/25/74 clarifying operation of waste
disposal sites for asbestos. "No visible
emissions" standard enacted for milling and
manufacturing of asbestos products.

EPA Region III visited the asbestos piles
at Nicolet and CertainTeed. Arrangements
were made to sample ambient air over and
around the piles, :

Ambient asbestos air monitoring was conduc-
ted. The following asbestos concentrations
were recorded:

- CertainTeed pile (114.5 ng/m3)

= Nicolet Pile (41-114 ng/m”)
- Nicolet settling lagoons (1,563 ng/m3)
= Locust Street playground (10 ng/m-)

PADER issued an administrative order to
Nicolet Industries and CertainTeed Corp.

to cease dumping asbestos waste onto the
piles. Pile access was limited and covering
was ordered to be with material suitable

for planting and growing vegetation. The
piles were to be stabilized and water
percolation and surface water management
planned.

CertainTeed signed a consent order with

PADER and agreed to follow PADER legal
order of 2/19/74.
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Dates
4/17/74

6/25/74

10/24/75

12/15/83

3/26/84

- 1] =~

Rvent (Cont.)

PADER was told by Nicolet that they could not
comply with PADER order of 2/19/74.

EPA proposed clarifying amendments to NESHAPS
that regulate activa and inactive sites for
land disposal of asbestos wastes.

EPA promulgated clarifying amendments to
NESHAPS that regulated active and inactive
asbestos waste sites. 40 C,.F.R. Section

61, Subpart M regulates the operation of
waste asbestos dump sites. Waste collection
and disposal included under "no visible
emissions standard."

EPA placed the Ambler site on a list of
NESHAPS asbestos sites among growing concern
over the effects of asbestos,

EPA initiated a technical assistance program
to help schools identify and control friable
asbestos-containing materials.

NUS FIT sampling and testing performed on-
site (air, waste, and vater).

0SC, ERT, and TAT sampling and testing
performed on-sie (alr, waste, and wipe °
samples) .

The Centers for Disease Control issued a
Public Health Advisory recommending, among
other things, the closure of the playground
located on the toe of the east side of the
Locust Street Pile.

CERCIA fund authorization was obtained for
an emergency response action at the site.

An emergency response action was undertaken
vhich involved establishing a vegetated soil
cover, placement of erosion control netting,
and surface drainage system for the Locust
Street Pile and playground site area. The
playground was closed, dismantled and removed.

ERT sampling and testing performed (air).

ERT residential sampling performed (air and
wvaste).
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Event (cont.)
Site proposed for inclusion on NPL.

REM II and EPA began RI/FS (Work Plan Phase)
under CERCLA (Superfund).

REM II, EPA, and Nicolet conducted initial
RI/FS site inspection.

landscape maintenance; of former playground
area along Chestnut Street performed by a
subcontractor to REM II.

CertainTeed Pipe Plant Dump (and other site
areas) inspected by U.S. EPA, PADER, and
the REM II team, Nicolet agreed to a
partial records search by EPA and REM II,
which was performed,

6/6/86 Site ranked 523 of 703 on the NPL.

9/3/86 Public meeting held at Ambler Borough Hall
to present the RI/F5 Work Plan.

9/ 30 -
10/2/86 A site inspection along with ambient air
sampling, as part of the Designated Activi~

ties, was conducted by the REM II team.

12/29/86 =
8/21/87 RI field investigation conducted by the
REM II team. Waste, cover soil, surface
water, sediment, and ambient air samples
collected and sent for analysis through
EPA’s Contract Laboratory Program {CLP).

commupity Relations

During the removal action at the Ambler Asbestos site in
1984, EPA worked closely with Ambler Borough officials in dis-
seminating information to the public. The residents who live
on Locust Street the ones mostly interested in the site, since
the playground that was their childrens’ only recreation area
had to be closed due to its close proximity to the asbestos

piles.

On September 3, 1986 EPA held a public meeting to announce
the start of the Remedial Investigation and Feasibility Study
(RI/FS). During the months prior to the meeting, Borough offi-
cials became interested in the vitrification procesa by vitrifix,
Inc, to treat the asbestos piles, EPA met with the local offi-
cials at the heginning of the RI and assured them that the process
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would be reviewed along with other cleanup alternatives during
the Feasibility Study (FS) phase,

An advertisement was placed in the Philadelphia Inquirer on
May 31, 1988. The ad listed all of the cleanup alternatives
and announced EFA’s preferred alternative and started a 30 day
public comment period for the proposed plan and RI/FS,

A public meeting was held on June 16, 1988 in accordance
with Section 117(a)(2) of CERCLA, 42 U.5.C. Section 9617 (a)
(2) and 40 C,F,R, Section 300.67 (d) with about 25 attendees in
addition to Ambler Borough Council, PADER and EPA representatives.
The residents requested EPA to place the site fence and signs
as close to the piles as possible. The Mayor and Borough Council
requested EPA to meet with other companies including vitrifix,
since the local officials are not in favor of EPA’s contajnment
alternative, and would prefer EPA look into other innovative
technologies for remediating the asbestos piles.

The Borough Council and Nicolet, Inc. also asked EPA to
extend the comment period thirty days. Originally EPA extended
it only to July 13, then granted the request, ending the comment
period on July 29. Another requeast for an additional three
months came into EPA from Council. EPA did not extend the
comment period, but did agree to meet with Borough officials on
September 22, 1988, Ambler Borough Council invited their tech-
nical expert to the meeting. They asked that the Record of
Decision not be signed so that their technical expert could
look into other companies with innovative technologies for
remediating the site. EPA explained that the signing of the
ROD signifies that the containment alternative has been choaen,.
but the signing does not preclude the Agency from meeting with
other companies with other innovative alternatives. A letter
was sent to EPA Region III’s Deputy Regional Administrator
requesting delay of the ROD signing. That letter was received
from the Ambler Borough solicitor on September 26, 1988,

As described above, EPA has met the public participation
requirements of Sections 113 (K) (2) (B) and Section 117 of
CERCLA, 42 U.S.C. Section 9617,

Contamination Problem

The ERT and TAT sampling and testing on and near the Ambler
Asbestos Piles site demonstrated that asbestos fibers had migrated
off the manufacturing site into adjacent public areas which
included a neighborhood playground as evidenced by air, waste,
and wipe sampling/analysis, The CDC issued a public health
advisory closing the playground based on the evidence of air
transport of asbestos fibers from the piles to areas where human
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contact could result from inhalation or ingestion, and an Imme-
diate Removal Action was implemented in 1984,

The side slopes and some of the flat areas of the Locust
Street and Plant piles are now covered as the result of the
Renoval Action by the EPA and an independent effort by Nicolet
respectively, The large plateau areas of both piles remain
uncovered. Portions of the slopes of the Locust Street Pile
where larye trees have grown are also exposed. Evidence of
erosion and sloughing of the cover were evident on both piles
during the RI. The currently exposed areas of both piles
and/or future source areas of both piles exposed due to cover
or slope failure create the potential for release of asbhestos
fiber to the ambient air that can be inhaled by local residents,
and/or continued contamination of the adjacent surface water.

Ehyriography

The Ambler Asbestos Piles site lies within the Delaware
River drainage basin. The area is characterized by relatively
flat topography with occaslonal rolling hills with the greatest
change in relief occurring along the flood plains of the many
creeks and tributaries that flow through this area. Elevations
within a2 wmile of the site range from 160 to 300 feet above Mean
Sea Levei (MSL). \

The site is located adjacent to the 100 year floodplain of
Wissahickon Creek (see Figure 6)., Wissahickon Creek flows along
the western side of the Locust Street Pile, The 100 year flood~
plain along this side of the Pile reaches an elevation of 176
feet (MSL) or approximately 8 feet above the toe of the pile at
creek’s edge.

The Locust Street an Plant Piles rise above the natural
grade 65 feet and 70 feet respectively, and therefore are a
predominant feature in Ambler. The map view areas of the lLocust
Street and Plant Piles are approximately 422,000 square feet
(9.7 acres) and 412,000 feet (9.5 acres), respectively (EPIC,
June 1987)., The estimated volume of these piles is approximately
464,000 cubic yards for the lLocust Street Pile and 571,000
cubic yards for the Plant Pile (EPIC, June 1987).

Land Use

Land uses around the site included industrial, residential,
commercial, and transportation. Figure 6 presents a land use
map of the site and the area within 0.5 miles of the site based
on zoning maps from Ambler Borough, Upper Dublin Township and
Whitermarsh Township, Figure 7 depicts various land uses within
an approximate 1.2 mile radius of the site based on land use
identification using remote sensing data (EPIC, June 1987),
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The Ambler Asbestos Piles site occupies approximately 22,6
acres of an industrial zoned area along the southwest border of
the Ambler Borough line. Residential housing is located immedi-
ately northwest of the Locust Street Pile and approximately 500
feet east and west of the Plant Pile. Numerous ¢ducational and
recreational facilities are located within 1.2 miles of the
site. Agricultural land is located approximately 2,000 feet
to the west (EPIC}, June 1587.

puilding snd gtructures

There are number of significant structures in the vicinity
of the waste piles. In the Nicolet manufacturing area there are
four major buildings housing various offices and production
processes, as well as related structures for waste treatment,
storage, and shipping. South of Wissahickon Avenue between
Cchestnut and Locust Streets are a number of row houses and
single family homes. North of Wissahickon Avenue are a number
of commercial and light-industrial establishments. The play-
ground adjacent to the Locust Street Pile has been closed and
all equipment removed.

Commuter rail tracks run parallel to Maple Street east of
the Plant Pile and the Nicolet plant site.

Rotential Receptors

There are a number of potential receptors within the vicinity
of the waste piles. The nearest residence is within 200 feet
northeast of the Locust Street Pile, and an estimated 6,000
persons live within 1/2 mile of the site.

The Nicolet manufacturing area is adjacent to the Plant
Pile, Locust Street Pile and lagoons. In addition, there are
number of commercial and lightindustrial establishments just
n::th of Wissahickon Avenue within a few hundred yards of the
s el

The Central Business District of Ambler is located approxi-
mately onehalf mile northeast of the waste pile and lagoons,

1. Alr quslity

The Ambler Asbestos Piles Site is located in the Metro-
politan Philadelphia, Interstate Air Quality Control Region
(U.S. EPA, July 1985). This region is classified as an attain-
ment area for all criteria pollutants except photochemical
oxidants (precursors to ozone). The air quality within the air
basin containing the Ambler Asbaestos Site meets the national
standards for sulfur dloxide (S0,) and meets or exceeds the
national standards for total suspended particulates (TSP), It
cannot be classified as exceeding the national standards for
both carbon monoxide (CO) and nitrogen dioxide (NO). The
entire State of Pennsylvania does not meet the standard for
ozone (05). Locally, air-quality is potentially impacted by
industrial and private sources. '
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II. piologicel Repources
A. Teicrestrial Resources

The Ambler Asbestos Piles site does support a

significant terrestrial habitat on the covered waste piles.
Crown vetch that was planted during the 1984 Immediate Removal
action has flourished to provide then majority of the present
vagetative cover on the waste piles. A variety of grasses and
shrubs as well as young to mature trees are also supported in
areas of the piles, The developed cover provides cover and
habitat for species present in the surrounding area.

A variety of birds (hawk, pheasant, Canada geese, mallard
duck, songbirds, and crowns) utilize the area for foraging and
nesting purposes, Deer have been sighted on the Locust Street
Pile. Other wildlife that have been sighted include racoons,
ground hogs, muskrat, skunks, and squirrels.

Burrows have been observed on several slopes of the Locust
Street and Plant Piles., The burrows extend into the cover and
into the waste materials. Burrowing animals have caused minor
problems in the re-exposure of waste materials at several loca-
tions on the piles,

B. Aquatic Resources

Wissahickon Creek runs along the south and west sides of
the Locust Street Pile. The creek contributes to the Schuylkill
River from which public water supply is taken 12 miles downstream
of the site, Fauna supported in the Wissahickon in the vicinity
of the site include sunfish, minnows, and eels. Wissahickon
creek is stocked annually with trout downstream of the site at
Fort Washington State Park, The stream is fished from spring
to summer. Most of the trout do not survive the summer due to
high temperature and low dissolved oxygen in the stream.

III. GQeolegy

The site study area is underlain by bedrock of the Stack-
ton Formation of Triassic age. The Stockton Formation is
described by Barksdale (1958) as consisting of light-colored,
coarse-grained, arkosic sandstone and conglomerate; red to
brown fine-grained siliceous sandstone; and red shale. The
reddish arkosic units are the most characteristic of the Forma-
tion, eapecially the lower members of the Stockton Formation
that underlie the site, Individual layers within the Stockton
Formation commonly pinch out or grade into beds of different
texture or mineralogy, and rarely can be traced for any signif-
icant distance. Sequences of beds, however, may persist for
several miles. A geologic map of the Ambler United States
Geologic Survey (USGS) quadrangle is presented in Figqure 8.
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The Stockton Formation crops out in an east-northeast
trending band approximately five miles wide in the Ambler area.
Bedding strikes northeast and dips to the northwest at 10 to 20
degrees. Bedding plans commonly show ripple marks, mud cracks,
raindrop impressions, cross bedding, and pinch and swell struc-
tures. The thickness of the unit ranges from 1,000 to 5,000
feet and probably averages about 3,000 feet near the site., The
Formation is extensivaly faulted and is cut by at least two
sets of vertical joints, one parallel to strike and one at
about a 50 degree angle to strike.

Weathering of the Stockton Formation generally results in
deposita of sandy clay loams of vairable thickness that form an
undulating topography of moderately low relief, Valleys are
typically eroded into the softer sandstone beds while uplands
are more commonly underlain by the arkosic beds. The depth of
bedrock in the study area has been estimated to be less than 10
feet (Preliminary Assessment/Site Investigation, NUS, 1983),
However, it has been reported that quarry activities may have
occurred under the Locust Street Pile (Johnson and' Schroder,
1977).

Iv. Hydrelegy
A. ground Water Bydrology

Ground water flows in the Stockton Formation through
both primary interxgranular openings as well as secondary joints
and faults. Flow direction is locally quite variable and hydro-
logic boundaries are frequent. In general, regional ground
water flow is either along the strike of the formation or down
dip. To a great extent, the occurrence and movement of ground
water in the Stockton Formation is controlled by the configuration
of the base of the weathered zone and by vertical changes in.
the permeability of the deposits (Barksdale et al., 1958). In
the vicinity of the waste piles, ground water flow is expected
to be toward Wissahickon Creek, Shallow flow is likely to be
unconfined while deeper ground water is under artesian or semi-
artisian conditions. The depth to ground water has been reported
to be less than 5 feet in this site area.

Aquifer tests in the Stockton Formation (semiartisian
deeper ground water) indicate that the unit is one of the best
sources of ground water in southeastern Pennsylvania. Transmis-
sibility ranges from 1,000 to 35,000 gallons per day per foot
(gpd/ft) with typical values between 5,000 and 9,000 gpd/ft.

The storage coefficient ranges from 0,0001 to 0,000001 indicating
a range of conditions from semi-artisian to true artesian.

Well yields range from 1 to 900 gallons per minute (gpm) with
typical values from 50 to 100 gpm. Specific capacity varies
from 0.35 to 44 gpm/ft with a median value of about 6 gpm/ft
(Barksdale et at., 1958; R. E. Wright Associates, Inc., 1982).
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Water quality in the Stockton Formation is generally good
but is highly variable depending on local hydrogeologic and
land use conditions: Typical values of water quality parameters
are; iron, 0,10 mg/1; manganese, 0,04 mg/l; bicarbonate, 84
mg/1; nitrate, 10 mg/1; sulfate, 24 mg/l; total dissolved
solids, 150 mg/1; hardness, 100 mg/l; specific conductance, 250
micro-ohms/cm; and pH, 7.2 (R.E. Wright Associates, Inc.,
1982), Water from the Stockton Formation is a primary source
'of drinking water for a number or private and public users
including the Borough of Ambler.

Water supply for the site area is provided by the Ambler
Borough Water Department through a series of nine supply wells,
During the period from July through December 1983, individual
supply wells pumped between 60 and 730 gallons per minute for a
weekly total of between 1,500 and 2,400 gallons per minute,

The municipal well nearest to the water piles is approximately
0.4 miles east of the Pipe Plant Dump. This well is 500 ft
deep, and pumps roughly 100 gpm (NUS, 1983). The nearest known
private (residential drinking water) well is the Burke well.

B. furface Water Hydrology

The major surface water body in the area is Wissahickon
Creek, which flows southeast at a gradient of roughly 22 feet
per miles. The creek and its flood plain from the southern and
western borders of the site. Prophecy Creek and several unnamed
easterly flowing tributaries empty into Wissahickon Creek west
(upgradient) of the site.

Surface drainage from the waste piles and the manufacturing
areas flow to Wissahickon creek via storm sewers and small
surface channels. Two borough storm sewers run underneath the
Locust Street Pile, One of these pipes discharges into a
drainage ditch west of Nicolet’s filter beds and subsequently
into the drainageway from the lagoons that flow into the Wissa-
hickon Creek. fThe other large outlet (5’ x 5' box culvert) is
located just below the filter bed lagoons and discharges directly
into the drainageway at the same point as the filter bed lagoons.
No seeps were observed on the slopes of the Locust Street Pile
and Plant Piles. White milky seeps were observed at the toe of
the western side of the Locust Street Pile that run along the
Wissahickon Creek. Bedrock outcrops at this toe, The seeps
were observed coming from the interface of the bedrock and
overburden,

The flood plain of Wissahickon Creek is a ground water
discharge zone and several permanent and seasonal springs have
been reported in the area. No specific data exists on the
water quality or the rates of discharge of the springs.
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Rublic Water gupply

Water supply for the site area is provided by the Ambler
Borough Water Department through a series of nine supply wells,
The municipal well nearest to the waste pile, Well No, 9 on
Figure 9 is approximately 0,4 miles east of the Pipe Plant
Pile. This well is 500 ft deep, and pumps roughly 100 gpm
(NUS, 1983), other municipal wells in the area are Well No, 4,
which is 305 ft. deep and pumps at an average rate of 75 gpm,
and Well No. 11, which is 500 feet deep and pumps at a rate of
100 gpm, All well water is pumped into common storage tanks,
The only reported treatment to the water is the addition of
chlorine. The water is tested periodically for total solids,
color, odor, turbidity, sediment, pH, minerals, fecal coliform,
chlorination by~-products and volatile organics.

The nearest public water intake from surface waters is
located approximately 12 miles downstream of the site on the
Schuylkill River about one half mile downstream of the confluence
of Wissahickon Creek and the Schuylkill River. Figure 10 is a
flow diagram indicating how this water is treated based on
conversations with the operators in December 1987. Both the
flocculation and the rapid sand filtration treatment unit should
remove most asbestos, if any is present in the water., Because
of the treatment the water receives and the dilution that occurs
when Wissahickon Creek flows into the Schuylkill River, asbestos-
would not appear to be a problem in the water from this intake.

. Ground water is not expected to be a significant migration

pathway for asbestos at this site. This is due to two factors:
1) the site’s location in a hydrologic discharge zone where
generally base flow is slightly upward and toward the stream;
and 2) the relative insignificant subsurface downward or lateral
migration of asbestos fibers in soil. To date, there is no
documentation of ground water transport of asbestos particles
(Dalton, U,S. EPA, 1985),

Iield Inveptigation and Analytical Progran

The field investigation and analytical program was designed
to determine if potential public health risks and environmental
inpacts still exist at the Ambler Asbestos Piles site and if
remedial action is needed in accordance with 40 C.F.R. Section
300,68 of the NCP. In order to complete the Endangerment Assess-
ment the following Remedial Investigation/Feasibility Study
objectives were identified:

- lLocate immediate and/or potential future sources of
asbestos release by identified pathways of migration
(surface water, air) which can reach sensitive
receptors resulting in public health risks and
environmental impacts. This includes analysis of
whether exposed asbestos could produce unacceptable
risks to persons on-site by direct contact (either
via authorized or unauthorized site entry);
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~ Identify contaminants other than asbestos that may
pose an immediate or potential risk to public
health and/or the environment;

- Determine whether the site is securely closed as a
result of the previous "Removal Actions" (i.e., no
pathways for asbestos or other contaminant release
are found in quantity or concentration that pose a
risk to human health or the environment),

Pravious field investigations and studies have addressed
the first objective, however, they were conducted prior to the
1984 Removal Action. This field investigation and analytical
program was designed to address the objectives with regard to
post-Removal Action site conditions. The investigation focused
on addressing the following data gaps, in order to meet the
RI/FS objectives:

= The content of the piles and especially the degree
of asbestos containing materials within and up to
100 feet from the identified waste piles and lagoon
areat

- An assessment of the condition, thickness, and long-
term life of the cover materials over the two
identified asbestos and process waste piles;

Data on the physical/structural characteristics
(shear strength, moisture content, consolidation
properties) and material distribution of the piles;

An evaluation of the present and future slope
stability and potential settlement of the waste
piles, as well as other on-site physical features
that would affect contaminant migration, containment,
and/or cleanup;

The presence of asbestos in the sediments and
surface waters at and adjacent to the site after the

Removal Action;
The present and potential impacts on the adjacent
Wiasgsahickon Creek;

Information on background levels of asbestos in
ambient air in Ambler and the surrounding area
including the level of asbestos in the ambient air
up :nd down gradient of the site after the Removal
Action, "

The presence of contaminants other than asbestos at
concentrations which pose a risk to human health
and/or the environment.
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These data gaps were organized into task objectives from
which the phased field investigation was developed, Table 1
presents an outline of the phased Field Investigation Program.
Thahta:k objectives listed in Table 1 relate to the tasks under
each phase,

A phased approach was utilized to identify potential areas
requiring further investigation and testing at an early stage.
Phase I was performed in three subphases; site survey, non-
intrusive sampling and intrusive sampling, Greater safety
measures were employed during the intrusive sampling. Air
monitoring was performed throughout the survey and sampling
programs. An additional phase (Phase 2) was to be performed
if contaminants of concern other than asbestos were found at
concentrations that pose a potential health and/or environmental
risk., A phase 2 program was not implemented based on the analy-
tical results from waste sampling at the locust Street and
Plant Piles.

Description of Major Potential ARMRs

An ARAR, as defined, is an environmental law, regulation,
or guideline that is either "applicable” or "relevant and appro-
priate" to a remedial action. "Applicable" requirements are
those cleanup standards, standards of control, and other environ
mental protection requirements, criteria, or limitations, promu-
lgated under Federal or State laws that specifically address
chemicals/contaminants of concerns, remedial actions, locations
of remediation, or other circumstances at a CERCLA-regulated
site. "Relevant and appropriate" requirements are those which
address problems or situations sufficiently similar to those
encountered at a CERCLA-regulated site that their use is well
suited to the particular site (Section 121 of CERCLA, 42 U.S.C.
Section 9621 and 40 C.F. R, Section 300.68(1)).

ARARs can be divided into the following categories:

~ Chemical/contaminant-specific requirements - Health or
risk-based concentration limits or ranges in various
environmental media for specific hazardous substances,
pollutants, or chemicals/contaminants. These limits may
take the form of cleanup levels, discharge levels and/or
maximum intake levels (such as for drinking water and
breathing air for humans).

Action-specific requirements - Controls or restrictions
on particular types of remedial activities in related
areas such as hazardous waste management or wastewater
treatment.

Location~specific requirements - Restrictions on remedial
activities that are based on the characteristics of a
site or its immediate environment, An example would he
restrictions on wetlands development,
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This section describes the chemical/contaminant-specific
ARARs which relate to the Ambler Asbestos Piles Remedial Action,
The action spucific requirements will be discussed undexr the
development »f remedial alternatives. There axre no location
specific requivements for this site,

A review of variocus potential chemical/constituent specific
requirements and the determination of which may be applicable,
relevant, or appropriate to the Ambler site RI was conducted,
The results are discussed in the remainder of this section.

gummary of Asbestop-Related ARARe
While asbestos has been used in industry for a long time,
the regulation of asbestos is a relatively recent development,
Most of the significant asbestos regulations were promulgated
in the last 15 years; additional regulations will probably be
introduced in the next few years.

The areas covered by the existing regulations include:
- Control of air emissions from industrial sources; and

= Alr concentration limits for workers during abatement
work and in schools;

A summary of the existing asbestos regulatory limits or
goals is presented in Table 2. A category of existing guidelines
will be discussed in a "To be Considered" section below.

The current regulations do not address either limits for
asbestos concentrations in ambient air or asbestos concentrations
in wastewater effluent. Most of the requlatory effort to date
has been focused on occupational exposures in industrial and
educational settings. The development of guidelines for the
general population has moved less rapidly due to the complexity
of sampling, analyzing and interpreting asbestos concentrations
in ambient air. The existing regulations and occupational health
studies can however be used as a guideline in evaluating the
quality of ambient air and water at the Ambler site.

A brief discussion of potential applicable or relevant and
appropriate asbestos regulations is presented in the following
subsections.

- 40 C.F.R. Part 61, Subpart M -- National Emlssion Stan-
dards for Hazardous Air Pollutants.

Section 112 of the Clean Air Act, as amended, 42 U.S.C.
Section 7412, requires that National Emission Standards for
Hazardous Air Pollutants (NESHAPs) be set for hazardous air
pollutants. The National Emission Standards for asbestas
(Subpart M of 40 CFR Part 61) include standards for a variety of
asbestos manufacturing, construction, and disposal operations,
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Of particular relevance to the Ambler site is Section 61.153,

"Standard for Inactive Waste Disposal Sites for Asbestos Mills
and Manufacturing and Fabricating Operations.® Each owner or

operator is required to comply with one of the following:

- Either discharge no visible emissions; or

= Cover the waste material with at least 6 inches of compacted
non-asbestos containing material, and grow and maintain a
cover of vegetation; or

- Cover the waste material with at least 2 feet of compacted
non-asbestos contacting material (no vegetation required);:

or
- Apply a dust suppressant that binds the dust and controls
wind erosion,

The rules also include requirements for fencing, posting of
warning signs, and long term monitoring involving visual inspec-
tion of the site for emissions.

TABLE 2

GUMMARY OF ASBESTOS8 REGULATORY LIMITS OR GOALS

REGULATORY
L

40 CFR 61 No visible emissions to
outside air.

40 CFR 763 2 (fibers/cubic centimeter)
by PCM (8 hour time weighted
average) for asbhestos
abatement worker exposure.

0.02 f/cc TEM performance
standard for remediation
in schools,

29 CFR 1910 0.2 f/cc by PCM (8-hr time

and welghted average) for indus-

29 CFR 1926 trial and construction
worker exposure.

45 FR 79318 Zero concentration in surface
(November 28, water for maximum protection
1980) of human health; drinking

water concentration of 30,000
fibers per liter indicated to
result in 1ncregsed lifetime

cancer risk 1079,
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40 CFR 141 Proposed Maximum Concentra=
tion Level Goal (MCLG)
of 7.1 million fibers
per liter (fibers < 10 um)
for drinking water,

40 CFR Part 763, Subpart G ~-~ ASBESTOS ABATBthT PROJECTS

Section 6 of the Toxic Substances Control Act (TSCA)
provides EPA with the authority to control the manufacturing,
processing, distribution, labeling, and disposal of chemical
substances and mixtures. The requlatjons addressing asbestos
under this Act are contained in 40 CFR 763, Subpart G of this
rule, "Asbestos Abatement Projects," describes the requirements
to be followed durirg asbestos abatement projects, The maximum
8~hour time-weighted average airborne concentration for any worker
without protection in an abatement project is 2 f/cc (greater
than 5 um size). The ceiling concentration is 10 f/cc (greater
than 5 um size). Samples are collected on an 8 um filter using
a high volume air pump and measured by Phase Contract Microscopy

(PCM.)

Subpart E of this rule, "Asbestos~Containing Materials in
Schools" sets requirements for remedial action in schools., It
includes a standard for determining if further action is necessary
after abatement, If the average concentration does not exceed
the limit of quantification for the Transmission Electron Miscro-
scopy (TEM), no further action is required. The limit of quant=
ification is defined as four times the analytical sensitivity.

The analytical sensitivity is currently less than 0,005 f/cc of
air, Thus, if the concentration is below 0.02 f/cc, no further
quantification is required. Alternatively, if the average concen-
tration is not significantly different than the outside concen-
tration, no further action is required.

40 CFR Part 141 == NATIONAL PRIMARY DRINKING WATER REGULATIONS

Section 1411~12 of the Public Health Service Act as amended
by the Safe Drinking Water Act, 42 U,S.C. Sections 300 (g)~-
(9) (1), provides for the development of Maximum Contaminant
Levels (MCLs) in drinking water. Under this rule, Maximum
Concentration lLevel Goals (MCIGs) are to be initially developed,
which are non-enforceable goals based entirely on health consid-
erations. The MCLs represent enforceable drinking water standards
which are to be set as close to the MCLG as is realistically
feasible. MCLs are based on health, technical feasibility, and
cost-benefit analysis. A MCIG for asbestos in drinking water of
7.1 million fibers per liter (MFL) for fibers greater than 10
um was proposed by EPA in 1985 based on an increased lifetime
cancer risk level of 1 x 10-6. As of April 1988 an accompanying.
proposed rule (MCL) has not yet been promulgated.

The proposed MCLG is approximately two orders of magnitude
higher than the existing Ambient Water Quality Criteria cencen-
tration, discussed in the previous subsection, because it is
based on recent ingestion studies using laboratory animals
(rats) rather than extrapolation of inhalation effects to inges-
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tion. Tha results of this atudy showed no evidence of carcino~
genicity for ingestion of the short-range fibers (<5 um) in
either male or female rats and no evidence of carcinogenicity

for ingestion of the intermediate range fibers in the femals rats,
However, there was an increase in benign polyps of the large
intestine for the male rats ingesting the intermediate range
fibers (.10 um) at & dosage of 1 percent of their diet.

' COMMONWEALTE OF PENNOYLVANIA (BTATE) ASBESTOS REGULATIONS

The Ambler Asbestos Piles are existing industrial waste
piles. PADER currently regulates existing asbestos piles under
the NESHAPS regulations. The NESHAPs regulations require a 6-
inch vegetated cover for closure of asbestos disposal sites.
NESHAP asbestos air emission standards state that no visible
emission are permitted from an asbestos disposal site. The
Locust Street and Plant Piles are not completely covered and
therefore are not meeting NESHAPs regulations for closure. No
visible emissions were obscrved however, from the uncovered areas
during the RI fleld investigation.

Asbestos is a solid waste as defined under the Solid Waste
Management Act, Act of July 7, 1980, Act No. 1980-97, 35 P.S.
Section 691.1 et gseq,. Disposal of asbestos and asbestos
containing waste at an unpermitted facility in Pennsylvania is
unlawful., Permitted facilities must comply with the Department’s
rules and regulations governing solid waste management facilities.
The Commonwealth consistently requires that asbestos and asbestos
containing waste be disposed at permitted solid waste management.
facilities subject to the above Act and the Department’s rules
and regulations governing solid waste management facilities.

The State ARAR’s applicable to closure of the Locust Street and
codified in 25 P.S., Chapter 273. Applicable requirements
related to slope design, cap design, vegetative cover, and
surface water control are found in Chapter 273,

OTHER INFORMATION TO BE CONSIDERED

The information presented below, although not ARARs, were
considered by FPA and the remedy selected is consistent with these
guidelines.

To date, no ambient air standards for asbestos have been
developed. Numerous ambient air studies have been conducted
which have established background asbestos concentrations.

These have been used to develop quidelines for identifying what
concentrations may constitute "elevated" asbestos concentrations
at various geographic locations., One prominent study was conduc-
ted by Dr. E.J. Chatfield for the Ontario Research Foundation

in May 1983 which summarized the literature findings in this
regard. Listed below are the recommended ambient air guidelines
for several areas in the United States, Canada, and Europe

based on the Chatfield study.
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RECOMMENDED AMBIENT AIR QUIDELINEQD

State of Connecticut (proposed) =~
30 day Average (electron microscopy)

Province of Ontario -

= 24 hour Average (electron
microscopy) (>5 um)

= 30 minute Average weight

Province of British Columbia {(Optical)

West Germany (proposed) (electron

microscopy)

= (>5 um)

Montreal Urban Community (optical)

New York city (recommended by
Nicholson) (electron microscopy)

France (Conseil Superieur d’Hygiene
Publique de France proposed ambient

air quality inside buildings) (electron

microscopy)

30 ng/m3 or
30,000 total
asbastos
fibers/m3
(equates to 0.03
fibers/cc)

40 fibers/liter
(equates to 0,04
fibers/cc)

5 ug/m3

<0.04 fiber/cc

1 fiber/liter
equates to 0,001

fibers/cc)

0,05 fiber/cc
100 ng/m3

50 nf/m3

These guidelines and others developed by the scientific
community are based on potential adverse health effects which
have been indicated for asbestos exposures; and are discussed
in greater detail in the Endangerment Assessment.

OCCUPATIONAL HEALTE AND SBAFRTY ACT (OBHA)

29 CFR Part 1910 AND 29 CFR Part 1926
(Latest revision April 30, 1984)

OSHA requlates asbestos exposure in the workplace. Occupa-
tional exposure to asbestos in all industries except construction
is regulated by 29 CFR Part 1910. Construction industry exposure
is requlated by 29 CFR Part 1926. The two rules are essentially
the same. The rules address areas such as maximum exposure
levels, workplace cleanliness, respirator use, and employee
health monitoring. They set an 8 hour time weighted average
Permissible Exposure Limit (PEL) of 0.2, fibers per cubic centi-
meter of air as determined by PCM., Only fibers longer than 5
um and a length-towidth ratio of 3:1 or greater are counted.

If this concentration is exceeded, engineering controls must be
implemented or work practices such as respiratory protection
must be used.
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45 YR 79310 ~~ ANBIENT WATBR QUALITY CRITERIA
(Novembex 28, 1980)

The EPA has published recommendations on toxic pollutant
wvater quality criteria as required by 1977 amendments to the
Clean Water Act, as amended. The criteria are not binding
standards but rather guidelines for the states to use to estab~
1ish surface water quality standards. Guidance was provided
for 64 toxic pollutants including asbestos. The guidance
document states that for maximum protection of human health,
the ambient water concentration should be zero based on the
assumption that there .is no threshold below which asbestos is
not a carcinocgen. Recognizing that zero concentrations are
probably not obtainable, thg EPA gstimated ;hat an increased
lifetime cancer risk of 10-2, 10~°, and 10-’ could result from
ingestion of surface water containing asbestos concentrations of
300,000, 30,000 and 3,000 fibers/liter, respectively. These
values were based on extrapolating the potential risk associated
with ingestion of asbestos in drinking water. These guidelines
were not based on ingestion studies.

Endangerment Acpespment

EPA is required to undertake an Endangerment Assessment (EA)
to properly document and justify its assertion that "an imminent
and substantial endangerment to the public health of welfare or
the environment "resulting from® an actual or threatened release
of a hazardous substance may exist (Section 106 of CERCLA, 42
U.S.C. Section 9606). This EA addresses the potential human
health and environmental impacts associated with the Ambler
site under the no-action alternative, that is, in the absence
of remedial corrective action).

The results of sampling performed during the Remedial Inves-
tigation (RI) in soil, surface water, sediment, and alr were
reviewed to identify chemicals to be evaluated in this Endanger-
ment Assessment. Chemicals were selected for detailed evaluation
if they were preasent in environmental media at concentrations
above background concentrations and/or could be related to past
disposal practices at the site. The chemicals that were selected
(see Table 3) consisted of asbestos, the primary chemical of
concern at the Ambler site (detected in all sampled environmental
media), twelve inorganic chemicals, most of which were detected
in surface water, and two categories of polycyciic aromatic
hydrocarbons (PAHs), noncarcinogenic PAHs and carcinogenic
PAHis, Among the selected chemicals, adequate toxicity values
for use in a quantitative risk assessment were not available
for five of the selected inorganics (aluminum, calcium, iron,
magnesium and potassium)., These chemicals were not, therefore
evaluated in this Endangerment Assessment. Available data,
however, indicate that these chemicals are of relatively low
toxicity via the oral route compared to the other chemicals
evaluated and most are also essential human nutrients.
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Humsn Health Risk Assegsment

Pathways through which individuals may be exposed to chem~
icals at and from the Ambler site were reviewed and those pathways
most likely to be of concern to human health were identified for
further analysis. The most important potential human pathways
of exposure for the Ambler site that were evaluated were:

= Inhalation of asbestos in ambient air;

Inhalation of asbhestos during certain activities which
stir up asbestos;

Incidental ingestion of chemicals in surface water;
Incidental ingestion of chemicals in soil; and
Incidental ingestion of chemicals in sediment.

Under present site and land use conditions, the potentially
exposed populations include residents 1iving in the Ambler site
area, individuals who work in the site area, and individuals
who regularly visit the area (such as those using the Wissahickon
Watershed Association facility). In the future, assuming no
further remediation actions are taken at the site, additional
residences or commercial facilities could be built adjacent to
the site. Given the inherent instability of the Locust Street
and Plant Piles it would not be feasible to build structures on
them. However, other nearby on-site industrial construction or
activities could potentially affect the piles and increase
ezgosed areas of asbestos and migration of asbestos from the
site.

Risks from the pathways listed above were characterized by -
first comparing concentrations of chemicals in the sampied
environmental media to Applicable or Relevant and Appropriate
Requirements (ARARS) identified for the Amhler site, Because
ARARs were not available for all of the selected chemicals in
all of the sampled environmental media, a quantitative risk
asgsessment was also conducted. In this evaluation, estimates
of potential chemical intakes through each pathway identified
for evaluation were combined with the chemical specific toxicity
values to predict potential risks associated with the Ambler
site, For each pathway, an exposure scenario was developed
based on assumptions about the environmental behavior and trans-
port of the potencial chemicals of concern, and the extent,
frequency, and duration of exposures.

AROD) 758




AR00(759

ague (q’e) w
asuazkd

(p2-g°Z-1}ouaput
auaskay)y

ausakd(w)ozuwuy #
Susyjuwaonyj (x) oTuwy
susyjuwiony} (qQ) oxuasy
susowayjue (e) cuuy

ssHyd djusbouldac.

ssdotuvisac
tsajuebi0 S11IRIOA-w.2

Jurz

YN TS

SRISEE Jog

1oNIH

asauvebucy

anjveulity

Bttt

ueray

Aaddey

LY EILEN)

[ TPy

snuUiEnty
sosumtracey

SO ISy

s31d "33 ¥ =< ~a3 v > suocobey - skwa
Asax sbuy o9 sbuyzog -abeugeay

11es ASION soejing

Pa13233q 212A SISURISGNS YOTFYM UF FPIH [LIUSWUOIFAUZ |

——e Bk 2D, =

STSATEUY vIGaN IVANINNONIAKE 4O JUVISINS

. € Feva

O




[

[N =]

L
[ e}
I = 4
L -4

austkiad (1°q” b)) ozuey
suariday
Iuayjueionty
Suadeayjuy
auIaygueusyd

- DUD IO | =
auvaqaydeuasay
suajeyiydeu1iyIan-z
suateyiden

:SHVYd SfuabouydarIunn

wooSen sken’ e3td *3IF ¥ =C  "AF ¥ > sucobel shen xon3d 2w
-abeciwia ISBL sbugiod sbugaoa -absugeza
pue_3ya81d .
JusNIpss T1o8

24 I ITXAI i UY CIDPOH ltJUoNLOIfAUT

1estmau

ASJIEN IOE@)ANS

ﬂﬂﬂhﬁﬂﬂ( VIGER IWINIHNOMIANZ 40 ANVHKOS

{panugluad) € e




=29 m

These factors were used to predict potential exposures to
the set of selected chemicals for both an average and a maximum
plausihle exposure case. For noncarcinogens, results are presented
as the ratio of the Chronic Daily Intake (CDI) of each chemical
to its Reference Dose (RfD), and as the hazard index, which is
the sum of the CDI:RfD ratios for each chemical, If the hazard
index exceeds one, health hazards might result from such exposures.
In the case of carcinogens, the excess upper bound lifetime
cancer risk was estimated; this risk is expressed as a probabili-
ty. A risk of 1x1076, for example, represents the probability
that an individual will develop cancer as a result of exposure
to a carcinogenic chemical over a 70-year lifetime. EPA has
suggested developing remedial alternatives for cleanup of gupar-~
zund sites for total excess lifetime cancer risks from 10~
o 1079,

For asbestos, based on the comparison to chemical-specific
ARARs, it was concluded that under present site use conditions
the "no visible emission" criteria for asbestos developed under
the Clean Air Act is not currently being exceeded. 1In the
future, however, increased erosion and weathering of the piles
could increase the potential for visible asbestos emission., In
addition, exceedance of these asbestos regulations would likely
occur if the site were disturbed by vehicular activities. Such
activities would most likely occur as part of a remedial action
involving removal of the site were disturbed by vehicular activ-
ities. Such activities would asbestos contaminated soil from
the site. In addition, concentrations of asbestos measured in
surface water would exceed the Ambient Water Quality Criterion
for the protection of human health. co

It was concluded that potential releases of asbestos to
ambient air from the Ambler site may occur due to the existence
of exposed areas containing asbestos. It was further concluded
that potential human health risks to nearby residents may be
associated with releases of asbestos from such exposed areas at
the site into ambient air, )

Potential asbestos inhalation exposures during specitic
types of activities that can stir up asbestos fibers, such as
children playing in soil on the piles, were also qualitatively
evaluated. Under present site use conditions at the Ambler
site, activities that could stir up asbestos fibers include
playing and biking on the piles by children and outdoor tasks
conducted by workers employed in the site area (e.g., employees
at the Nicolet plant). It was concluded that these and other
activities could continue to occur in the absence of site remed-
iation (i.e., under the no-action alternative). Among sub-popu-
lations who may repeatedly engage in these types of activities,
cumulative asbestos exposures of concern to human health could
potentially result.

Quantitative risks were estimated for the remaining exposure
pathways. The results are summarized by pathway in Table 4 for
both noncarcinogenic and potentially carcinogenic chemicals,
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Risks associated with incidental ingestion of surface water
by children playing in Wissahickon Creek, drainageways and
standing surface water vwere evaluated for selected chemicals
(asbestos and seven inorganic chemicals), The excess lifetime
cancer risks for asbeatos were estimated for three separate
areas, Wissahickon Creek, drainageways and standing surface
water off-site behind the piles, and drainageways near the Maple
Avenue piles (upscream of the Ambler site). The cancer risks
ranged from 3x10° for the average case to 7x10° for the maximum
plausible case, It should be noted that there ara several
sources of asbestos in Wissahickon Creek (e.g., other than the
Ambler site) and thus risks assoclated with ingestion of asbestos
from Wissahickon Creek cannot be attributed solely to the Ambler
site., Among the other chemicals selected for evaluation in
this risk assessment, only inorganics were detected in standing
surface water and drainageways. All of these inorganic chemicals
are noncarcinogens for which EPA has developed reference doses
(REDs). All of the chemicalspecific CDI:RfD ratios for the
detected inorganics were well below one as was the hazard index
(the sum of all the chemicalspecific ratios), indicating that
noncarcinogenic effects would not occur from this exposure
pathway. :

Risks associated with incidental ingestion of chemicals
present in on-site soil by children were evaluated for those
chemicals detected in surface soil samples (ashestos from zero
to four feet and PAHs from four to seven feet). For the noncar-
cinogenic PAHs, the ratio of the CDI to the RED was well below
one, indicating that adverse noncarcinogenic human health effects
would not occur., The total eycess lifetime cancer risks were
gstimated to range from 1x10™° for the average case to 6x10~

for the maximum plausible case; both risks were basically
associated with ingestion of asbestos. It is important to
recognize the complexity involved in estimating cancer risks
for incidental ingestion of asbestos present in soil.

EPA has developed a unit risk factor for exposure to asbes-
tos in surface water only, and not for exposure to asbestos
from other environmental media where concentrations may be
reported on a mass (not fiber) basis., In order to quantify
risks associated with incidental ingestion of asbestos in soil,
the EPA unit risk factor was converted into a mass-based potency
factor. Based on this conversion, the excess lifetime cancer
risks for incidental ingestion of asbestos from soil were esti-
mated to be 1x1076 for the average case and 6x1075 for the
maximum plausible case. Because of the uncertainty inherent in
converting from a fiber-based unit risk factor to a mass-based
potency factor, the uncertainty associated with risks related
to exposure to asbestos through this pathway may exceed an
order of magnitude uncertainty. Additional uncertainty is
added by the fact that only benign tumors were noted in the
bioassay which is the basis of the potency factor.
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TABLE 4

SUMMARY OF POTENTIAL RISKS ASSOCIATED WITH EXPOSURE PATHWAYS
QUANTITATIVELY EVALUATED FOR THE AMBLER ASBESTOS SITE

Excass Upper Bound b
Hazaxd Indax® Lifetins Cancer Risk

Maxioun Heximun
Expunsure Avarage Plausible Average Pluusible
Pathway , Caze Caze Case Case

Ingestion of surface wacer®

« Wissshickon Creek m10*9 1x10°8
- Drainageways and standing

surface vater 5x10°9 3x10-8
» Near Maple Avenus piles x10-8 x10°9

Ingestion of on-aite soil 1x10*6 6x10-5
Ingsstion of sediment from

drainagevays and standing
surface water <1 <l 4x10°8 x10°6

NS = Chemicals other than asbestos wers not sampled for in these aress,

8 The hazard index indicates whether or not exposurss to mixturss of noncarcinogenic
chemicals may result in adverse health effects, A hazard index leas than one
indicates that advarse huaan health effacts are unlikely to occcur.

The excess uppsr bound lifetime cancer risk represents the additional probability that
an individual may develop cancer over a 70-year lifetise as a result of the specific
exposurs conditions evalusated,

The only carcinogenic chemical detected in surface watexr samples was asbestos and thus
the listed risks are associated solely vith asbastos ingestion from surface vater.
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Exposures and risks assoclated with incidental ingestion
of sediment were evaluated for children who may play in the
Wissahickon Creek area, dirainage~ways, or standing surface
water pools. The selected chemicals that were detected were
copper and PAHs; these chemicals were detected in drainage-way
sediments. Asbestos was not detected in drainageway or creek
sediments. The CDI:RfD ratios for copper and noncarcinogenic
PAHs and the hazard index were well below one indicating that
adverse noncarcincgenic PAHs in sediments, the excess lifetime
cancer risks were estimated to range from 4x10°8 for the average
case scenario to 3 x 1076 for the plausible maximum case scenario,
T?e source of the PAHs cannot be attributed solely to the Ambler
site.

Ecological Risk Assessment

The following pathways by which environmental receptors at
and near the Ambler Ashestos Piles site could be potentially
exposed to contaminants originating at the site were considered:

- Contact with and ingestion of water by aquatic life
in Wissahickon Creek, and drainage ditches feeding
into the creek and other surface water;

Direct contact with and ingestion of soil by birds and
manmals when preening, grooming, or foraging for
food;

- Ingestion of prey by birds and mammals;
- Ingestion of surface water by birds and mammals; and
- Uptake of contaminants in the (PAHs) soil by plants,

Based on a qualitative assessment of the potential impacts
of the above exposures, the following conclusions were reached,
that there is an adverse impace to the local ecology. (This
information is detailed in the RI/FS),

ARARs for the remaining selected chemicals consist of
Maximum Contaminant levels (MCLs) and Maximum Contaminant Level
Goals (MCIGs) under the Safe Drinking Water Act and Ambient
Water Quality Criteria (AWQC) for the protection of human
health. Chemical concentrations measured in surface water at
and near the site can be compared to these ARARs although none
of the sampled surface water bodies are being used or are
planned to be used as a drinking water source. Concentrations
of the selected chemicals (twelve inorganic chemicals, most of
which were detected in surface water, and two categories of
polycyclic aromatic hydrocarbons (PAHs), non-carcinogenic PAHR
and carcinogenic PAHs), and five inorganics (aluminum, calcium,
magnesium, and potassium) in lagoon surface water did not
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exceed the available ARARs. Among the chemicals detected in
standing surface water and drainageways (only asbestos was
sampled for in Wissahickon Creek), the maximum concentrations
of lead, manganese and nickel exceeded the proposed MCLG, the
secondary MCL (not health-based) and the AWQC, respectively,
The geometric mean concentration of manganese also exceeded the
secondary MCL,

It should be noted that this comparison was very conserva-
tive in that none of these surface water bodies are being used
or planned to be used as drinking water sources. These chemicals
were not, therefore, evaluated in the EA, Available data,
however, indicate that these chemicals are of relatively low
toxicity via oral route compared to the other chemicals evaluated
and most are also essential human nutrients.

ALTERNATIVE DRVELOPHMENT

The overall objective of the CERCLA Feasibility Study (Fs)
process is the identification of the most appropriate, cost-
effectived alternative(s) for remediation of a site the effec-
tively mitigates and minimizes threats to and provides adequate
protection of public health and the environment and that utilizes
permanent solutions and alternative treatment technologies or
resource recovery technologies to the maximum extent practicable
(See Section 121(b), (d), of CERCLA, 42 U.S5.C. Section 9621(b),
(d) and 40 C.F.R. Section 300.68(1)). In accordance with Section
121(b) of CERCLA, emphasis in the FS for the Ambler Asbestos .
Piles site was placed on remedial technologies that reduce the
toxicity, mobility, or volume of wastes and contaminated materials,

4 In the legislative history to the 1986 amendments to CERCIA
Congress clarified its definition of cost-effective remedial
action (Qonaressional Record, October 3, 1986, page H9102) as
follows: "The term costeffective means that in determining the
appropriate level of clean-up, EPA first determines the appro-
priate level of environmental and health protection, and then
selects a cost-effective means of achieving that goal. Only
after EPA determines, by selection of applicable or relevant
and appropriate requirements (ARARs), that adequate protection
of human health and the environment will be achieved, is it
appropriate to consider cost~effectiveness."
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The Genera) Response Section that follows identifies the
general response actions and assoclated remedial technologies
applicable to this site, The initial screening of potential
remedial technologies, based on RI information, is presented in
a subsequent section. The technologies are screened to eliminate
those that have limitatlons for specific chemical constituents
and site characteristics, or have inherent technological limita-
tions. This screening is performed in accordance with 40 C,F.R.
Section 300.68 and Section 121 of CERCLA.

GENERM. REGPONSE ACTIONS

A number of general response actions have been identitied
for the Ambler Asbestos Piles site based on the information and
data presented in the RI. These response actions, the associated
remedial technologies, and the site problem areas to be addressed
are presented in Table 5. The ldentified response actions and
technologies include source control and management measures, as
well as "no action." The no action response alternative is used
as a base line against which other measures are evaluated.

The on-site sources of current and future public health risks
have been identified as the asbestos-containing waste materials
in the piles and surface water/sediment of the settling basins
and filter bed lagoons. As a result, remedial technologies are
considered that primarily address asbestos. The remediation of
the spent magnesium/calcium carbonate, which constitutes a
significant portion of both piles, is also considered in the
screening process,

GENERAL RESPONGR ACTIONS AND AS80CIATED REMEDIAL
TECHNOLOGIES FOR THE AMBLER ASBESTOS PILES SITE

General Potential Remedial Site Problenms
Response Technologies to Primarily
Action be Screened Addressed

No action Monitoring Does not address

Upgrade Site Security site problems
except for
reducing human
and wildlife
contact of
exposed areas
areas of
the piles
and surface
vater/sedi~
ment of settl-
ing basins and
filter bed lagoon
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General
Response
Action

Potential Remedial
Technologies to
be Screened

Site Problems
Primarily
Addressed

Surface Water
Management, and
Exosion
Control/Sedi-
mentation
Measures

Capping

Complete or
Partial Removal

In Situ Treat-
ment

on-Site

Surface Water Management

- Regrading and revega=-
tation

- Diversion ditches and
interception trenches

- Sedimentation ponds
and basins

Capping Techniques

- Synthetic membranes

~ Low permeability soils

-~ Surface sealing
- Soil/bentonite

admixtures

- Asphalt/concrete
RCRA-type multilayer
Stabilizing cover
system

Excavation/Dredging of Sol-
ids, Pumping and Filtration
Liquids

Thermal Treatment
= In situ vitrification

Thermal Treatment

- Vitrification
solidification/
stabilization
Cement/poozolanic
Thermoplastic micro-
encapsulation
Precipitation/floccu~
lation/sedimentation

- Filtration
Evaporation

Improves dgainage
patterns from

piles (tops and
side slopes

to minimize

further asbestos
exposure). Divert
runoff to mini-
mize cover erosion
on slopes

and collects runoff
to control sediment
sediment transport
off-site.

Contains asbestos
fibers in pile
waste material

and sediments in
basins and lagoons
preventing entrain-
ment of fibers

into ambient air
and surface wateg.

Removes source of
asbestos in surface
water sediments,
and vaste piles.

stabilizes asbestos
in order to prevent
entrainment of
asbestos fibers
into ambient air.

Reduces mobility
and/or toxicity
of asbestos
contaminants.
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TABLE 5
(continued)
GENEFAL RESPONSE ACTIONS AND ASBOCIATED REMEDIAL
TRCHNOLOGIRS FOR THE AMBLER ASDRSTOS PILES BITH

General Potential Remedial Site Problems
Response Technologies f:0 Primarily
Action be Screened Addressed

off~Site Solidification/Stabilization Stabilize asbestos
Treatment - Cement/Pozzolanic to prevent/reduce
- Thermoplastic micro- entrainment of
encapsulation asbestos into
Physical/Chemical Treatment ambient air and
- Precipitation/flocculation/ transport area
sedimentation surface water.
Removal of asbestos
fibers in lagoon
surface water prior
to discharge to
creek

off-Site Landfill
Disposal

on-Site Landfill Containment of

Disposal asbestos in waste
piles and lagoon
sediments.

The objective of remediation of the ashestos-containing
waste is to prevent migration into the ambient air and transport
via stormwater runoff to Wissahickon Creek. A consideration of
remediation of the magnesium/ calcium carbonate is to improve
the physical characteristics (increase strength, lower moisture
content) in order to improve the stability of the piles and/or
allow for off-site transport of this material. The objective
of remediating the surface water in the settling basins and
filter bed lagoons is to allow for discharge to Wissahickon
cieek, or potentially to the local Ambler Wastewater Treatment
Plant.

BCREENING OF POTENTIAL REMEDIAL TECHNOLOGIED

The surface area volume of the waste plles, lagoon surface
water, and sediments containing asbestos were estimated using
pertinent surface and subsurface data.

A breakdown of the estimated volumes and surface areas are
presented below.
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 Naste piles volune (ou, yde.)
Plant Pile : ' 615,000
Looust Btreet Plle . 640,000
Settling Basins/Filter Ped Lagoons

Sediments (assume 3 ft. thick) 4,500
Surface Water 1.9 x 106 gallons
Surface Area 40,500 sq. ft.

BCREENING PROCEGS

The objective of this screening is to initially identify
the remedial technologies best suited for further consideration
in developing remedial alternatives for the Ambler Asbestos
Piles site. The focus of the screening process is to eliminate
technologies, based on information obtained from the RI, that
are not feasible because they may prove difficult to implement
or have severe limitations that would prevent achievement of
the remedial objectives, The technologies are considered accor=-
ding to their technical feasibility in relation to site and
waste characteristics and applicability to the problem areas of
the site and cost.

Potential remedial technologies will be screened using the
following process. First, a brief description of the technology
is presented with a discussion of its potential application to
site problem areas. Then, a discussion of the technical relia-
bility (technology development, performance, and safety) and
implementability in relation to site, waste, and technology
characteristics is represented. The technologies are also
screened for their suitability to the site according to environ-
mental, public health, and institutional considerations. A .
recommendation is then made to retain or eliminate the technology
for further consideration based on the criteria described.

GUMMARY OF TECHNOLOGIES

The screening of the remedial technologies is summarized
in Table 6. The technologies that have been retained after the
screening process for use in developing remedial action alterna-
tives are listed as follows:

- No action with security upgrade and monitoring;

- Surface water management and erosion and sediment con=-
trols;

Stabilizing cover system and stabilization of existing
cover soils;

Complete or partial removal;
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- On-gite solidification/stabilization;
~ on-site precipitation/flocculation and sedimentation;
on-site filtration;
On-site vitrification;
Off-site disposal,

DEVELOPHENT OF REMEDIAL ACTION ALTERRNATIVEG

[4
Remedial action alternatives have been formulated hereafter
to address the environmental issues and contaminant pathways
related to the Ambler Asbestos Piles site. These alternatives
have been developed based on the following considerations:

~ The remedial alternatives were formulated using the
technologies retained from the screening process
discussed previously. The technologies considered to
be applicable to the remediation of the identified
environmental issues of the Ambler Asbestos Piles
site are summarized in Table 6.

Techniques that are complementary and/or interrelated
were combined into alternatives. For example, in one
alternative ~- on-Site Closure, installation of an
improved cap on the waste piles is combined with back-
£il1l of the lagoon, on-site sedimentation and erosion
controls, protection against scouring along the

creek, and surface water treatment (of lagoon water).

The alternatives were also developed to address the
remedial action objectives established for the site.
Not all of the alternatives developed will equally
satisfy the objectives or be as effective in address-
ing part or all of the site issues and contaminant
pathways.

The purpose of the alternative development process is
to cover a range of effective remedial action alterna-
tives. (See 40 C.F.R. Section 300.68). Therefore,
the alternatives were differentiated according to

the degree of remediation they provide., Various
remediation categories under source control action
specify a range of remediation levels. These
categories are as follows:

No action: No action alternatives may include
minimal actions such as installation of fences/
gates and monitoring activities.

A number of treatment alternatives ranging from
one that would eliminate, or minimize to the
extent feasible, the need for long-term management
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{including nonitdrinq! at i'cltc, to one that would

use treatzent as a prlnar! component of an alterna~-
tive to address the principal threats at the site.

Alternatives that involve containment of wasta
with little or no treatment, but previda grotcc- T
tion of human health and the environment {hprcvcnt--

'lnqltotcntial-gxpolurq and/er by reducing

mobility. L
= The alternatives vere developed to a level adequate
to apply the non-cost and cost evaluation eriteria,
. ‘discussed in further detail later in this saction.

The cost-effactive alternative is defined s the lovest

cost alternative that is technologically faasible and reliable, - - -

sffectively mitigates or minizizes damage, and provides adequate
protection of iubllc, velfare, and the environment (See Section
40 C.F.R. Baction 300.€8(l) and Bectioen 121({b) (1) of CERCIA).
‘Bection 121 of CERCLA, 42 U.8.C, Baction 9621, adds that the

most cost-effective alternative is one that achieves results

that cannot be achieved by less costly methods, .. . -

As per CERCLA Saction 121 the development of a cozplate
range of trsatment alternmatives may not be practical in some .
situations. Alternatives within this range typlecally will
differ in the extent of treatment used und the ranagemant require~
xents of treatment residual or untreated wastes, For axanple,
for sites such as the Ambler Asbestos Piles site with largs vole.
uzes of potentially low concentrated wastes, such an alternative
screened for their suitability to the sita according to environ-
that elininates the nesd for long~tern Eanagszent may not ba

reascnable given site conditions, the limitations of tachnologles,

and extreme costs that may ba .involved.

With respect to the Anbler Asbestos Pilas site, the remedial
action technologies that remain after screening are genarally
under the source control classification, since on«site controls
ars the most appropriate to this site. : S

Renedial action alternatives that have been daveloped for
the Azbler Asbestos Piles site are presented in summarized forn
in Table 7. Por a given alternative, each of the areas of
concern ars addressed and the asscclated Altsrnative types
froméd C.7.R. Saction 300.68 {‘, in identifiea.

EVALUATION CRITERIA

This subsection describes the criteria used for the evalu~
ation of the developed remedial alternatives. The four rezedisl
action alternatives forxulated in Table 7 are svaluated further
based on both non-coest and cost criteria.. -
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The objectives and criteria described herein are consistent
with Section 121 of CERCLA, 42 U,5.C, Section 9621 40 C,F.R.
Section 300,68, The procedures in the NCP are specific for
hazardous substance response and are consistent with the require-
ments of the National Environmental Policy Act (NEPA).

Section 121 of CERCLA, 42 U,S.C. of CERCLA Section 9621
requires that preference be given to remedies that permanently
and significantly reduce the mobility, toxicity, or volume of
the hazardous substances themselves. In addition, preference
is to be given to remedies using alternative treatment tech=-
nologies, Off-site transport and disposal of hazardous substances
without treatment is designated the least favored alternative.

NON-COBT CRITERIA

Non-cost criteria are described in detail in the subsections
that follow and include:

- Technical Feasibility
- Institutional requirements

= Public health and environmental issues

1. Technical Feasibility - The technical feasibility cri-
teria address critical objectives in the technical evaluation
of potential remedial action alternatives. These objectives
include performance, reliability, implementation, and safety.

2. Institutional Requirements - These institutional factors
are used to evaluate the acceptability of each technology to
local, state, and Federal agencies, as well as the potential
for compliance with existing or future regulatory policies. As
an example of institutional criteria, all on-site actions gene-
rally require approved sedimentation and erosion control plans
(if major earthwork is to be performed).

3. Public Health and Environmental Issues - The remedial
action selected must adequately protect human health and the
environment. The remedial alternatives are evaluated for their
effectiveness in mitigating the existing or potential contaminant
exposure to the public. Documentation that the action adequately
controls both the longterm effects to the residual contamination
and short-term effects caused by implementation of the remedial
action, and protects the public, both during and after the
remedial action, is required. Applicable health and environ=
mental health standards are used to evaluate each alternative.
The overall goal of the selected remedial action is to mitigate
the existing environmental threats without creating additional
adverse effects,

1R00 778
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According to Section 121 of CERCLA, 42 U.8,C, Section 9621,
a remedial cleanup program must be implemented and oparated in
a cost-effective manner and must mitigate the environmental
concerns at the site, Section 121 of CERCLA requires ensuring
that the results of a particular alternative cannot be achieved
by less costly methods., It implies that there may be more than
one cost-effective remedy, with each remedy varying in its
environmental, human health, and institutional results. In
considering the cost-effectiveness of the various technologies,
costs are considered as follaws:

- Capital costs
- Operating and maintenance costs
- post~remediation (monitoring) costs.

Monitoring and maintenance operations can represent a substantial
portion of a remedial action strategy. Remedial strategies
should aim to minimize the added costs for these operations.

The present worth value method (1988 dollars basis) is uti-
lized to evaluate the total cost of a remedial actjon strategy,
includiny the post-closure period. The cost-effectiveness for
the various technologies is compared based on total present
worth,

EVALUATION OF ALTERNATIVE 11 KO ACTION WITH SECURITY
IMPROVEMENTE AND MONITORING

A. DEBCRIPTION

The purpose of evaluating this no action alternative
is to provide a basis for comparison of existing site conditions
with the other proposed remedial action alternatives. This
alternative consists of performing no physical remediation work
to the piles or lagoon site area. Security improvements consis~
ting of new fencing, access/egress gates (with locks), and the
provision of appropriate warning/informational sign are included
in this alternative. These improvements would be designed to
meet the current EPA, NESHAPS, and PADER regulations regarding
closed solid waste (asbestos-containing) landfills, Figure 10
graphically depicts a logical location of these fencing, gates,
and sign improvements.

In addition, visual inspections (biannual for the first five
years after implementation) and environmental ambient air moni-
toring would be performed during the following five years after
implementation in order to evaluate whether this action alone
adequately protects human health and the environment.

No other improvements or remedial measures would be under-
taken under this alternative (see Fig. 10.)
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B. NON=-COBT BYALUATION
1, Technical Congiderations

Since no remedial actions other than site security
improvements, continued inspection, and environmental monitoring
are taken under this alternative, a detailed technical evaluation
ias not directly applicable., In general, however, no affirmative
action to prevent direct contact/incidental ingestion or ambient
air inhalation exposures to on-site receptors would occur. As
mentioned in the technology screening subsection of this document,
it is most likely that even with a new fence, gate, posted
signs, and warning system, trespassers (mostly children) would
continue to access the site. The exposed, noncovered plateaus
of both piles and incomplete and eroded areas of the pile side
slopes would continue to be a major source of asbestos and
potential off-site migration of asbestos and potential off-site
migration of asbestos if disturbed.

In addition, no action to reduce the toxicity, volume,
or mobility of the contaminants would occur as stipulated within
Section 121 of CERCLA, 42 U.S.C., Section 9621,

No affirmative action toward meeting the chemical spec~
ific ARARs nor the action specific State ARARs identified in
Altenative 4 would occur. In time, surface water quality from
eroded/uncovered pile areas and the lagoon discharge would
continue to worsen with no provisions for future maintenance/
repairs. Also, the potential of future releases of asbestos
into the ambient air if the exposed areas of the pile are dis~
turbed or cover failure/ erosion continues would not be addressed.

2. Institutional Considerations

The following institutiopal/administrative considerations
are associated with this no action alternative: \

=  Ability to obtain approvals from other agencies
is doubtful based on no affirmative action
over the long-term. .

Unfavorable community response (by residents of
Ambler Borough, adjacent communities, and

local environmental groups such as the Wissa-
hickon Watershed Association) would be expected
due to the projected degradation of ambient

air and surface water quality.

Compliance with site-specific ARARS is not
addressed over the short- or long-term.

AR0CIT8!
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3. Human Health and Environmental Considerations

This no action alternative, as previously described,
includes site security and warning sign improvements. Thesa
measures would serve to make access to the piles and lagoon
areas more difficult to unauthorized personnel, and thereby
reduce to some degree the present and future risks via direct
contact/ incidental ingestion and inhalation of ambient air
exposures to on-site receptors. It could be realistically expec-
ted, however, that based on historical accounts, some trespassers
would access the site area and locations of exposed asbestos.

The site is currently partially fenced-in and warning
signs are posted in some areas, although these structures are
not continuous or prominent, and are generally in bad repair.
Algo, the gatea are not continually locked.

Compliance with chemical-specific ARARs would also not
be provided relative to on- and off-site surface water quality
and ambient air asbestos fiber concentrations.

In addition, although visual and environmental moni-
toring would be provided for, the results of these activities
appear to be a "faitaccompli' in that without maintenance and
repair, the existing soil cap will most likely continue to fail
at localized side slope areas of the piles; thereby exposing
more asbestos to the environment, In this regard, no reduction
in future risks to on- or offsite receptors is provided for,
and in actuality, the situation/risks would worsen (particularly
for off-site receptors), No increase in long-term reliability
is provided for via this alternative.

It is further expected that although no current unacceptable
risks to off-site receptors resulting exclusively from this
site can be quantified (due to other existing potential asbestos
sources in the area), the situation would worsen with time
until either these other sources are remediated. Releases from
this site would increase to the degree where numerical degrada-
tion of air and surface water quality would be quantifiable,
and directly related to this site,

In summary, the non-cost-related considerations and
feasibility for long-term effectiveness of this alternative are
not favorable,

C. 0BT NVALUATION

Capital costs associated with this alternative include
fencing to enclpse the site, installation of gates and locks,
and warning signs on the fences. The total capital cost for
gltarnative 1, presented in Appendix A, Table 8 is estimated at

165,000,
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Operating and Maintenance (0&M) costs are estimated at
$23,400/yr, as shown in Appendix A, Table 9, These costs are
incurred during long-term monitoring for asbestos and mainte~
nance of the facility. A summary of the total costs and the
present worth analysis of each alternative are presented in
Appendix A,

EVALUATION OF ALTERNATIVE 21 BXCAVATION/REHOVAL - OFF-G6ITH
DIBPOSAL

A. DESCRIPTION

This alternative consists of complets excavation and
removal of the locust Btrest Pile, Plant Pile, and Lagoon areas
waste materials to an off-site permitted/approved landfill,

The general major components of this alternative are
shown in Figure 11 and would include:

Piles

= Diversion of runon and construction of runoff contain-
ment/ treatment facilities;

Complete excavation of the waste materials (asbestos
wetting and/or dewatering as applicable, as well as
calcius/magnesium carbonate dewatering) - Level C
protective measures would be required for remedial
activity for approximately 30 percent of the time;
Continuous air and surface water monitoring;
Bagging of asbestos wastes, physical conditioning/
solidification of interior wastes prior to loading
and transport to an approved facility;s

Transport equipment decontamination prior to site,
agress;

Boils testing for verification of cleanup criteria;

Hauling clean soil £ill and fill/regrade the site for
positive drainage;

Revegetate.
lagoon
= Dpiversion of runon and collection of runoff;

= Pump down and treatment surface water contents in
lagoon (estimated at 1.9 million gallons);
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- Complete excavation/removal of lagoon materials
(sands, sediments, ballast berms, discharge struc-
ture, etc.), including dewatering as applicable;

Repair and restrict access to stone culvert adjacent
to lagoon and restrict future access;

Bagging and loading of waste materials prior to
loading and transport;

Air and surface water monitoring.

chon of transport equipment prior to egress from the
site; .

Test soils to verify cleanup criteria are met;

Fill in lagoon area with clean borrow soils and
regrade for positive drainage;

- Revegetate.

EP Toxicity tests performed on the underlying calcium/mag-
nesium carbonate waste materials and cinder/slag material did
not result in leachates that exhibited hazardous waste character=
istics in terms of EP toxicity., Within this assumption, these
waste materials, as well as the other miscellaneous debris that
make up the piles and lagoon wastes, could be landfilled in a
solid/municipal waste landfill.

The results of the geotechnical boring and test pit sampling
programs performed during the RI indicate that the quantities
(in cubic yards) waste materials contained in each of the three
source areas on-site are as follows: .

Hagte total

Locust Street
Pile 615,000

Plant Pile 640,000
Lagoon 4,500
Total = 1.26 % million cubic yards

A detailed remedial design would need to be prepared in
order to perform this alternative safely due to the saturated
and unstable physical condition of the interior of both piles.
In addition, prior to and during construction, extensive health
and safety protocols would need to be developed and implemented
to minimize migration of asbestos-contaminated wastes into the
air and surface water after intruding into the piles and/or
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lagoon. Also, it would have to be determined where thesa wastes
would and/or could be taken for off-site landfilling due to the
massive quantity involved. These considerations are discussed/
evaluated later in this subsection.

B. NOM=-COOT EVALUNTION
1. Technical Congjderatjons

This alternative would involve very extensive remedial
design and preconstruction planning work. It appears this
alternative could be feasible from a strictly technical view-
point; however, it would be a massive construction undertaking
(particularly from gectechnical and construction safety points
of view) and would span over many years, The major advantage
to this alternative is that the waste materials would be com-
pletely removed, thereby reducing to the greatest degree possible
the permanent remedy with reference to this site (although the
wastes would be deposited elsewhere with the same volume and
toxicity characteristics), If solidification/stabilization of
the calcium/ magnesium carbonate material was performed prior
to hauling off-site, the final volume may actually be greater.

Another advantage is that future monitoring/maintenance
of the site to ensure long-term integrity would not be required.

The constructability of this alternative is somewhat
questionable at this time. Additional geotechnical testing and
stability analysis would need to be performed to evaluate the
stability of the piles, as portions ¢f the piles were removed
for off-site disposal. Of greatest concern is the stability of
the calcium carbonate waste contained by the cinder, slag, and
solid asbestos waste berms., In many portions of the piles,
where the calcium carbonate is nearly or totally saturated, the
bearing strength of this material is too low to support its own
weight and acts as a viscous fluid. This means that the asbestos~
contaminated cinder and slag berms material could not be removed
in one phase or the interior of the piles would slump, creep,
or even collapse suddenly upon removal of its existing lateral
support.

Obviously this condition would be very dangerous to
construction workers and others who may enter the site. Also,
these waste materials would tend to slump down and consume nmore
ground space, which is generally not available, particularly
adjacent to the creek, existing structures, and possibly even
the commuter rail line. This condition would get even worse
during precipitation events.

Accordingly, construction would need to proceed in
phases from the middle~top of each pile and down toward the
existing ground surface. It is believed that even under this
mode of operation, the heavy equipment required could not be
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supported by the pile materials., Localized puncture shear
failures would occur without first stabilizing the material, as
was performed during the field investigation to access the drill
rig. The piles may not be able to support large construction
equipment, resulting in potential deep circular or other type
fajlure of the side slopes. The slope stability analysis of
the piles indicates the piles could support light- to medium
size equipment, Fhysical safety would be a major concern.,
Runoff quality would be very poor, requiring treatment prior to
discharge from a chemical, pH, and total suspended solids loading
point of view, Due to the hetercgeneocus nature and age of the
piles, it also would not be known what other types and/or sizes
of foreign objects may be encountered inside the piles, Exten~
sive dewatering and treatment of the decant liquids would alao
be required, Solidification via admixture of dry materials
would likely be necessary in order to make this material both
transportable and landfillable, Without providing some degree
of solidification, transport off-site may be a very “"sloppy"
operation, Spills and leakage would be expected enroute to the
designated new landfill(s).

Removal of the asbestos process waste and the asbestos
contaminated slag and cinder berm materials presents several
problems that would also exist during remedial action. The two
most prevalent of these would likely be releases of asbestos
fibers to the ambient air and surface water during excavation
and loading and transport, along with the need to "double~bag"
these materials per current regulations for transport and disposal
of asbestos. A mechanical system would likely need to be
designed and constructed to accomplish this without extensive
handwork that could result in direct contact and potential
inhalation of asbestos fibers by workers. Even with this type
of system, maintenance would be required, foreign objects would
likely upset the mechanical operation, and cleanup of spillage
would be required,

It could be argued that by wetting down the exposed asbestos
wastes, acute releases could be controlled. However, it was
noted during the RI drilling program that the surface of exposed
materials can dry out during prolonged hot and windy conditions,
Realistically, it is believed that migration of asbestos fibers
into the air could occur during weekends, holidays, shut-down
periods, and potential periods of worker inefficiency during
the wetting operation. Extensive monitoring would be required
on an almost continual basis.

Full-time supervision and inspection by OSHA and/or
other agencies would 1ikely be required. Extensive transport
vehicles, decontamination, and site security policles would be
needed to ensure that asbestos is not racked/spilled offsite in
Ambler Borough, adjoining communities, and enroute to the recei-
ving landfill(s).
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As a rough estimate, at a rate of 40 truckloads per day
(one truck~load leaving the site each 15 minutes for a duration
of 10 hours per day); a five-day work week; and 20 cubic yards
per truck; it would take approximately 6 years of continuous
operation to remove 1.26 million cubic yards.

The contaminated lagoon sediments consist mainly of sand
and soil, with varying quantities of asbestos fibers preient,
These sediments are located beneath an estimated one-half to
ten feet of water currently in the lagoon. The sediments and
other contaminated media would be xremoved to a depth where
sampling and testing indicated that the cleanup criteria for
asbestos-contaminated material had been met. For this reason,
the quantity of material to be removed is very difficult to
estimate, Assuming a three-foot layer of contaminated sediment
on the bottom, and when adding the volume of contaminated adja-
cent surface soils and the ballast/slag beams that were apparently
installed to filter the effluent prior to discharge, the projected
approximate quantity of asbestos-contaminated media is 9, 600
cubic yards.

Excavating the sediment from the lagoon would require that
it be drained or pumped out first, followed by the use of a
clam shell crane or dredger. Excavation would begin at approxi-
mately 10 feet below grade and extend to an undetermined depth.
Such an operation would proceed very slowly and would present
risks to on-site workers.

In summary, the technical feasibility of the alternative
is not favorable for the various reasons discussed above,

Institutional considerations

The availability of landfill space in the somewhat local
area is also a realistic concern with this alternative. Munici-
pal/solid waste landfill capacity in the areas surrounding this
site (Pennsylvania, New Jersey, Delaware, Maryland areas) is
not abundant. Also, many of the landfills that do have capacity
are not currently permitted to accept asbestos wastes. Problems
also exist with transporting and landfilling wastes to out of
state locations, which further realistically limits available
sites for disposal,

According to conversations with PADER, the landfills
that are currently permitted to receive asbestos-contaminated
wastes (classified as "special handling municipal waste®) in
the eastern Pennsylvania area include:

- Grand Central Landfill - Located in Plainfield Town-
ship, North Hampton County, Pennsylvania. The pro-
jected capacity is 840,000 cubic yards (provided by
operator), which is planned to be filled with other
solid waste over the next two years. The distance
from Ambler is approximately 50 miles.
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~ Pottstown landfill - Located in Pottstown, Montgomery
County, Pennsylvania, The remaining existing capacity
is 2,000,000 cubic yards (plus or minus), The existing
time frame expected to fill this space with other
solid waste is approximately 2 years. It is located.
approximately 40 miles from Ambler.

- Empire Sanitary Landfill - Located in Taylor Borough,
Lackawana County, Pennsylvania. It is located approxi-
mately 100 miles from Ambler. Available remaining
capacity was not available,

In addition to potential lack of available landfill capacity,
it would take a multidisciplinary remedial action contractor
(and 1ikely an array of subcontractors) with substantial tech-
nical, financial, and manpower resources to undertake a project
og tgiu nature. These type of firms do exist, but are not
abundant,

Other institutional considerations involved with this
alternative include:

- Potential delays, coordination problems, and/or
disapproval by other involved agencies (state, county,
and local) due to various factors,

= A 1ikelihood of objections by the local citizens in
Ambler communities, communities enroute to the receiv-
ing landfill, and particularly the receiving community
due to risks involved with releases of asbestos to
ambient air and environmental media the result of major
intrusions into the piles, transport problems, and
potential releases at the receiving facility.

Compliance with ambient air, surface water, and occupational
requirements may also be difficult to achieve during remedial
action under this alternative,

In summary, although some citizens and officials in
Ambler Borough would likely favor the long-term advantage of
removing the piles from the borough and "reclaiming® this lanq,
the overall institutional feasibility of this alternative is
not favorable. (See Section 121(b)(2) of CERCLA, 42 U.S.C.
Section 9621(b) (2)).

3. Public Health and Environmental Consideratjions

A long-term, post-remedial reduction in future risks
to on-and off-gite receptors on and around this site could be
accomplished through implementation of this alternative. Long
term compliance with sitespecific ARARs and elimination of
future inspection and maintenance could alsoc be accomplished
through this alternative.
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, As discussed in the previous subsections, however, the
excavation of these materials could likely cause increasad
releases of asbestos fibers into the ambient air and surface
waters, The health risks to workers, the adjacent community,
-and environment posed by these releases have the potential to
be substantial and could be prevented with another alternative
that did not entail excavation or major disturbance of these

materials.

This alternative would entail significant potential health
and safety risks to workers, including direct contact with
great quantities of asbestos-laden materials and physical safety
hazards associated with the potentially unstable piles if major
intrusive activities were performed,

Over the "short term" (during remedial action), increases
to existing risks are assured should this alternative be selected.
Also, as previously discussed, the length of time involved to
remediate the site under this alternative is substantial.

In summary, the feasibility of this alternative with
respect to human health and environmental considerations has
some advantages over the long-term. However, tha substantial
potential for increased risks to on-site and offsite receptors
during remedial action appears to outweigh the long-term advan-

tages,

C. <087 EVALUATION:

The capital cost for alternative 2 is estimated at
$2,446,000, as presented in Appendix A, Table 10, Operating
and maintenance (0&M) costs are provided in Appendix A, Table
11. The 0&M costs have been estimated at $30,828,000 for the
first seven years during remedial activities and $2,800 for
five years after remediation, Post-remediation costs involve
monitoring activities to verify effective cleanup.

EVALUATION OF ALTERNATIVE 31 ON-GITR
VITRIFICATION/STABILIZATION (VIA PROCEGGING PLANT(B))

A. DESCRIPTION:

This alternative would involve further pilot-scale devel-
opment and analysis, and potential future construction of a
full-scale vitrification and/or vitrification and stabilization
plant(s) on the site.

vitritication is a process wherein asbestos-contaminated
materials can be transformed by melting (at extremely high
temperatures (1,300.F)) into a nontoxic glass-like material.

!
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This process differs from the technology referred to typi-
cally as "in situ vitrification", which melts the contaminated
material through probes driven into the contaminated material,
Consequently, this process requires excavation of the asbestos
contaminated materials, hauling to the plant, and fed into the
furnace structure. Electric power construction requirements
for the vitrification process, based on reported data (supplied
by vendors), would be very large (estimated at 1,000 kw per 1
ton of asbestos waste processed). A new electric substation
would likely need to be constructed on or near the site, or
substantial revisions to the existing facilities and major
service lines than run into the site.

Vitrification in both of these forms has been, and continues
to be, an application of interest to regulatory agencies, »
including EPA; and is most accurately described in its current
state of development as an "innovative technology." EPA has/is
cusrently evaluating these processes as part of its Superfund
Innovative Technologies (SITE) program. At least one "demonstra-
tion project" regarding vitrification via the processing plant
type of operation has been performed in the recent past. EPA
and REM II personnel visited a pilot plant version of this process
at a former glass works in Martinsburg, West virginia, on June
29, 1987, to investigate this technology’s potential applicability
for use at the Ambler Asbestos Piles site. A "trial burn"
using bagged asbestos material from abatement projects was run
through this plant; which was developed, constructed, and operated
by "vitrifix of North America, Inc." Relatively small quantities
(with relation to the volume of asbestos-contaminated materials
- that would require processing at the subject site of this
RI/FS) appeared to have been successfully transformed into glass-
type end products during this demonstration. o

At the time of the pilot plant visit, only 1 ton/hour of’
asbestos material was being processed with plans to increase
feed rates to 5-~6 tons/ hour. These materials generally con-
tained a higher average asbestos content (45 percent asbestos)
than expected from the pile wastes and lagoon sediments that
would require processing at this site. The "feedstock" was
noted to consist mostly of previous bagged asbestos abatement
types of wastes (from building and factory cleanups); although
gome lower content asbestoscontaminated materials were also
processed. The process also requires the addition of soda
lime-based glass (or other source of sodium ions for use as an
electrolyte) to maintain the electric current across the elec-
trodes that melt the asbestos wastes, Normally 20 percent of
the feedstock is glass (cullet).

From the work performed and results published to date, the
processing plant type of vitrification appears to be a viable
and potentially promising technology for asbestos transformation
and detoxification at certain types of sites and waste streams.
To our knowledge, however, no fullscale, extended runs have
been performed to date that limit current ability to totally
evaluate the technical, operational, and cost related variables
of this technology over the long-term.
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At this time, several vendors are apparently working on
variations of this technology for potential large-scale applica-
tion to sites of various types, vitrifix of North America,

Inc. previously submitted a method statement (November 1986)
for applicability of their process to the Nicolet Plant Pile
Wastes which was evaluated by EPA.

With regard to the Ambler Asbestos Piles site, this techno-
logy appears most applicable to the asbestos~contaminated materials
from both piles and the lagoon sediments.

It is technically possible that this type of process can
include the calcium/magnesium carbonate wastes as part of the
cullet feedstock if sand is also added. Although the quantity
of calcium carbonate in the piles far exceeds the volume that
could be processed based on an 80 percent asbestos/20 percent
cullet feedstock ratio.

Regarding these internal materials, it is also possible and
potentially more practical to stabilize the magnesium/calcium
carbonate wastes via pozzolanic, cement-kiln dust (CKD) and/or
thermoplastic solidification/stabilization methods (although no
bench- or pilot-scale studies have been performed to our knowledge
on these materials in this regard). These technologies have
been utilized on various other types of projects, however; with
gsame degree of success.

In simplified form, the major components and sequence of
construction for Alternative 3 are shown in Figure 12 and are
as follows:

- Research, test, analyze, and further develop the
potential vitrification and/or stabilization technolo-
gies on a bench-scale, to a greater degree with site-
specific materials leading toward possible approval
of certain pilot- and full-scale systems to "treat"
on-site the waste materials at this site (trcatability
studies).

Construct full-scale on-gite facility(ies). Many
significant feasibility variables such as location
and space requirements; electric and other utility
services; financial and liability agreements; environ-
zental emimsions and discharge limitations; health
and safety protocols; etc., would need to be worked
out prior to start of construction.

Excavate, haul, and stockpile waste materials from
both piles and the lagoon in a sequenced manner (over
a number of years) in order to provide the feed
materials to the plant(s). Site preparation (runon
diversion, runoff control, haul roads, etc.) similar
to those previously described under Alternative 2 -
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Excavation and Removal, would need to be employed

first. Substantial constructability and health and

safety concerns (releases of contaminants to ambient

:ir) wonéd need to be addressed first, as previously
scussed,

A "set-aside area" would have to be constructed to
deal with large and/or foreign materials that could
not be fed into the plant, These materials would
ligel{tultimately require landfilling either on~ or
off~site.

Extensive environmental and personnel monitoring for
vorkers and off-site receptors would be required in
order to quantify potential releases and the impacts
on the local ambient air, Even with required wetting
and other dust/fiber suppression controls, unaccepta-
ble releases may occur as a result of excavation and
process activities requiring a completely enclosed,
"bubble canopy" work area, Even with these types of
systems, exhausts and emissions are imminent and
problems with current applications in other industries
are well-documented.

At best, the process would most likely require
substantial modifications and/or additions as the
project continued in order to deal with new data and
the waste materials types/consistencies encountered
during excavation,

Assuming that the estimated 1.26 million cubic yards
could be processed and/or segregated (and portions
landfilled), it is not currently known what could/
would be done with the final product. According to
vendors, although there are certain potential ugeful
purposes for the final product materials (i.e.,
roadbase materials, structural fill, landfill inter=-
mediate cover, etc.), to our knowledge no current
reuses of these materials on a large-scale have been
documented; not to mention post-reuse monitoring/eval-
uation of final product properties. With the current
information available, it appears very likely that
the great majority of these end-product materials
would have to be relandfilled, either back on-site

in the form of "new-piles" or transported off-site

to an approved location for f£illing.

At the completion of processing operations the
plants{s) would need to be dismantled and removed
unless a continued use for them could be found.

The site would be backfilled and regraded for
positive drainage, and revegetated. If materials are
redeposited on-site, the material would be covered
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with a soil cover of a two~foot thickness. The cover
would be vegetated and giaded for positive drainage.
It is not known at this time what volume reductions
of waste materials could be expected using the vitri-
fication process. Stabilization of the magnesium/cal-
ciun carbonate would result in an increase in waste
volume. Space constraints and slope requirements may
linit on-site redisposal.

In general, this alternative would involve extensive pre-
design/ implementation pilot studies and construction of facility
safety and support systems. Because this treatment technology
is not a proven technique for large volumes of wastes containing
variable concentrations of asbestos, it can be estimated that
it would take several years before the feasibility of this
technique is proven. Assuming that the technologies could be
developed ani would prove feasible and effective, it would
provide a potential for a permanent remedial solution for this
site, However, the potential short-term health risks associated
with the excavation and processing of asbestos material presents
a considerable risk to local residences. Further discussion of
technical, institutional, public health, and cost considerations
are provided in the following sections.

B. NON=-COST ANALYGIR

1. Technical considerations

From a purely theoretical point of view, the vitrification/
stabilization process represents a technology that could offer
many advantages toward permanent remediation of this site. The
vitrification process has recently been recognized by EPA as a
means of transforming asbestos into a less toxic form through
"destruction" of asbestos fiber structure on a microscopic
basis., In this way, the process is capable of reducing the
toxicity and in certain ways the mobility of asbestos contami-
nants over a long-range basis. In relation to this site,
however, several major and realistics technical limitationa are
involved; sonme have been described in greater detail earlier in
this document as follows:

= The process itself has not truly been proven on a full-
scale basis for application on a site such as Ambler,
Asbestos Design requirements, construction technologies,
operational problems, and site-specific considerations
are at this time left undefined by the Vitrifix Company.

The constructability of the excavation of the piles is a
major concern and could prove to be not infeasible under
under further study due to the problems and potential
physical and chemical (asbestos) dangers that exist, as
related to removing the asbestos-contaminated outer
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materinls and having to deal with the saturated and
almost negligible shear strength of the underlying
interior calcium/magnesium carbonate wastes (which
compromise the majority of the interior of the piles,
as previously discussed), :

buring the period of remediation, it is likely that
many ARARs regarding ambient air and/or surface water
quality would not be met.

It does not appear that the vitrification process is
intended for or best-suited to "treat" the interior

pile materials. In this case, an additional stabili-
zation process (pozzolanic or thermoplastic techniques,
each of which are also currently untested with respect
to this site), would likely be determined to be required.
The methods, although possessing great advantages in
their own regard, are generally classified as more
encapsulative than destructive technologies; offering
potentially less long-term reduction in toxicity and
mobility. Also, under these techniques the volume of
the final waste product to be dealt with in actuality
increases through the addition of solid and reactive
ingredients, certain of which possess their own leachable
constituents that can affect other environmental media.
If a ratio of one-half to one mixing (additive rate) is
assumed as being required in order to bulk-up and
increase the shear strength of the internal pile mater-
ials; and further, if this mixing ratio was proven to

be required (in order to allow construction of more
stable slope configurations, etc.) an increase of approx-
imately 33 percent would occur in the final volume of
resultant stabilized waste materials.

This technology may result in contructing new piles of
even higher elevation than those that exist, and it is
not likely that this site could contain this increased
volune, necessitating transport and landfilling off-
site (unless an alternate reuse could be found).

Regarding reuse potential for both potentially vitrified
and/or stabilized wastes from this site, it is not

known of any that currently and feasibly exist on such

a large~scale basis. To our knowledge, no major local
DOT agencies or others have endorsed largescale reuse

of these products under their construction programs.
Although these potential reuse options have merit for
certain sites and specific waste streams, it is not
believed that they are realistically feasible for this
site at this time. At best, this alternative would
involve years of pilot-scale testing before becoming
potentially suitable and proven for use in such a large-
scale project,
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In summary, the technical feasibility of this alternative
does not appear to be favorable.

2. Institutiona)l Considerations

Regarding institutional and associated considerations,
the following analysis is provided:

= Because no reuse mechanism for either the vitrified
and/or stabilized materials is currently known of or
envisioned in the near future for such a large-scale
application, it is most likely that off-site landfill-
ing at an approved landfill would at least partially be
required (even if some percentage of the materials were
relandfilled on-site to a more stable configuration
after processing). As previously discussed, a potential
shortage of currently projected landfill capacity for
the regions around this site has already been evidenced,
and is a recognized substantial problem; even without
consideration of the relocation of extremzly large
volumes of waste material present-at this site, Proces~
sing likely requires near "around-the clock" operation
due to the major hardware investments and components to
be developed near the plant to feed it. This would
create even more potential source areas for migration
of waste constituents (particularly asbestos to the
air). Public reaction to this situation can be pro-
jected to be unfavorable due to exposure risks to off-
site receptors.

As previously discussed, transport safety concerns
and the high potential for community disapproval of
hauling wastes off-gite would most likely exist,

CERCLA (October 1987) states that certain sites may
not be realistically suitable for application of
treatment technologies. A portion of this sub~
section is included below for direct reference, as
fellows:

"The use of treatment technologies may not be practic-
able at some sites with large volumes of potentially
low concentrated wastes (e.g., large municipal land-
fills or mining sites). Remedies involving treatment
at such sites may be extremely expensive or difficult
to implement."

over the long-term (after remedial action), assuming
that this alternative could become technically and
institutionally feasible (which appears remote at
this time), the sources of asbestos on-site would be
greatly, if not almost entirely removed, except for
residuals left on-site. In theory, this occurrence
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would seem to be advantageous. Howaever, when
considering the potential for substantial emissions/
discharges to off-site areas during a longterm and
extensive remediation project such as would result
from this alternative, it is believed that the
asbestos that could potentially migrate off~site in
this time frame would continue to impact the surround-
ing area (via residual contamination to ambient air
and surface water) for a period beyond the remedial
action itself. It is possible that the amount of
asbestos that could leave the site via these pathways
may be more than what would leave the site over the
long-term, even if no remediation at all beyond the
current status was attempted.

In summary, the public health and environmental feasibility
of this alternative is not favorable.

C. COBT ANALYSIB:

The preliminary capital cost of Alternative 3: On-Site
Solidification/Vitrification, is estimated at $99,376,000, as
presented in Appendix A, Table 12, O0&M costs are provided in
Table 13, It is assumed that, using the vitrification treatment
process, it will take 20 years to complete remediation of the
site. Some costs estimated for this alternative are speculative
due to the technical uncertainties that are associated with
some of the components of the alternative. Post-remediation
monitoring would be required; however, these costs have not been
included in this estimate cause of the uncertainties associated
with the length of time for completion to the vitrification
treatment process and the relative low magnitude of monitoring
costs compared to the remediation costs of this alternative.

EVALUATION OF ALTERNATIVE 4: ON=-BITE CLOGURE
A. DESCRIPTION:

Alternative 4 involves placement of a cover system on each
of the asbestos-containing waste piles and clean fill in the
existing lagoon and settling basins. The major components of
this alternative involve the following:

- Pumping of water from the lagoon and settling basins,
followed by filtration for removal of asbestos fibers,
Discharge of the treated water on-site. Placement of
filter backwash on the waste piles;

Installation of a geotextile over the lagoon and
settling basins with clean, low permeability compacted
soll (bringing the depression up to grade to promote
long-term positive drainage);
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Backfill of the lagoon and settling basins with clean
low permeablility compacted soil (bringing the depres-
liO? up to grade to promote long-~term positive drain-
age) ;

Installation of geotextile and soil cover for the top
of the Locust Street and Plant Piles;

Repair of erosion on waste pile side slopes due to
storm events, soil creep, freeze/thaw effeci:s, etc;

Installation of gabions or Rip~Rap for protection of
the Locust Street Pile from the scouring action of the
Wissahickon Creek;

Installation of fencing/locking gates to prevent
u?authorized access to the site and, posting of warning
signs;

Erosion/sedimentation controls during remedial activi-~
ties and until vegetation establishes;

Air monitoring for asbestos during remedial activities
(personnel and environmental);

Post-closure inspections, maintenance of the piles,
lagoon, and settling basin areas, and preparation of
a contingency plan. »

Figure 13 provides a graphic illustration of Alternative 4.

Inplementing this alternative would first involve pumping
the water from the lagoon and settling basins and leaving the
sediments in place. A geotextile cover over the sediments
(immediately after draining to prevent drying and wind dispersion)
would be installed, followed by backfill with clean compacted
soil. The backfill and geotextile cover would protect the
buried asbestos fibers from freeze/thaw weathering and impede
their potential resurfacing,

Since previous laboratory analyses showed that the lagoon
and settling basin waters contain asbestos fibers, they must be
treated before being discharged onsite. This treatment would
include flocculation, followed by a mixed media filter in series
with a microfilter to separate the suspended sediment and asbes-
tos fibers from the water. The treated water could then be
discharged on-site. The status of the current site NPDES permit
would need to be checked and reapproved by the Commonwealth of
Pennsylvania prior to discharge. Collected sediment and ashestos
would be placed on the piles prior to cap construction.

It has been documented that asbestos fibers do not exhibit
migration potential through underlying soils into the groundwater
(U.S. EPA, Dalton, D., 1985). Therefore, infiltration and
leachate control are not a primary concern at thia site.
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Cap construction would primarily involve covering the tops
of the piles with a to be detexmined depth of recompacted soil
(graded promote to drainage). The cap would consist of a geotex~
tile fabric above which would be placed soil that exhibits low
erodjon characteristics. Trees, shrubs, and grasses would be
cut down to pile level and covered with an impregnated geotextile
material to inhibit future growth prior to placement of the
geotextile and soil cap. Jute-netting would then be securely
staked in place, where required, to hold the soil until vegetation
establishes. The side slcpes are already substantially covered,
and a good stand of crown vetch vegetation exists in most locations.
Additicnal soil would be placcd over geotextile fabric that was
cut to fit and anchored in piace, then vegetated; where signif=-
icant erosion has occurred to date. Drainage improvements via
channels and flumes would also be performed.

Security at the site would be increased such that new eight-
foot tall fencing with barbed-wire would be installed around
the entire perimeter of the piles and lagoon area to prevent
unauthorized access to on-site areas. Locking gates would be
provided for access to authorized persons in the future. Warning
signs would also be posted on the fences, detailing the asbestos
hazards on-site,

Inspections of the site would be biannually for the first
five years after initiation of remediation. A written report
that details the effectiveness of remediation would ke submitted
at the end of five years (as required by Section 121 (c) of
CERCLA, 42 U,S,C, Section 9621(c)). An annual inspection of
the site would be required thereafter to ensure that human
health and the environment are being iadequately protected. lLong
term cap maintenance such as local erosion repair, grading,
seeding, etc., will be required to promote cap integrity over
the long term. However, based on action in 1984, future main-
tenance is expected to be low.

During on-site activities, erosion and sedimentation controls
such as channels, silt fences, jute-netting, and sedimentation
ponds would be used, as needed. Finally a contingency plan
would be developed to ensure that appropriate remedial action
will be taken if local failure of the new cap were to occur,

WRO0180]




The primary function of a cap that covers asbestos
material is to provide a barrier between the asbestos and the
atmosphere, thereby preventing releases of fibers into the
anbient air. The cap must be structurally sound to prevent re-
exposure of the asbestos fibers and provide the integrity neces-
sary to ensure public health and safety at the site under existing
and potential future uses, Cap design must include considerations
for potential frost heave and/or settlement damage, as well as
erosion contrel so that risks of exposure to asbestos fibers is
minimized, The cap for the Ambler Asbestcs Piles site should
provide protection for the cap materials and underlying wastes
against freeze/thaw effects and should provide increased stability
to the surface of the piles.

Installation of a cap on the Locust Street Pile is
complicated by the fact that a large number of mature trees and
shrubs have grown in certain areas. Over a long period of time
which could cause them to break off or fall over and uproot;
with subsequent potential release of asbestos fibers., Also, in
the summer, leaf coverage can prevent adequate growth of vegeta-
tion under trees, This increases the effects of erosion. These
trees, shrubs, and grasses would need to be cut down to pile
level and the trunks/roots left in place so that the asbestos
would remain undisturbed. In this way, the potential for future
release by uprooting is addressed. Also, vegetation would be
able to grow around the trunks and serve to minimize erosion
effects. A geotextile cover impregnated, rootgrowth discouraging
geotextile would be placed over these locations to prevent
resurfacing of major deep-rooted vegetation., These products are
now commercially available for cap applications.

The useful life and reliability of a cap is significantly
affected by the degree of maintenance it receives. Therefore,
to maximize its efficiency and the length of time the cap main-
tains its integrity, maintenance would be required (particularly
for the next 5 to 10 years after completion of remedial on-site
closure)., :

Installation of a cap on each of the identified waste piles
involves common construction practices and materials. However,
at the Ambler Asbestos Piles site, the use of lightweight equip-
ment is required because the piles may not be able to support
heavy duty machinery in certain locations. The geotechnical
analysis performed as part of the RI/FS has indicated a low
factor of safety for most existing external side slopes on both
piles (0,96 to 1,15 in general for critical locations). Addi-
tional detailed geotechnical analysis is recommended for the
remedial design stage of the remedial action program for this
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site to investigate in greater detail how the additional surcharge
weight of the three-foot soil cap proposed herein along with

the weight of construction equipment during remediation may
affect factors of safety for slope stability during and after
remediation at specific locations around the piles, Substantial
gaotechnical effort has been expended during the RI/FS project
in order to provide profilos of the piles, soll/waste strength
data, existing condition slope stability analysis, etec, From a
qualitative point of view it is not currently believed that the
additional soil loading which would result from cap installation
or surcharges from small, light construction equipment would
realistically change the equilibrium of total driving to resisting
forces which has apparently established itself in the many
years that the main structure of the piles has existed and not
failed (based on the proportion of the pile sizes to future
additional soil loadings, and the decades over which the pile
slopes have maintained themselves without apparent slope insta-
bility and no reported slope instability problems encountered
during the 1984 emergency action); however, this needs to be
confirmed by a more detailed and specific geotechnical analysis
during remediation. The final determination in this regard is
beyond the scope of this investigation.

For purposes of this ROD it is assumed that cap placement
is feasible, with proper future analysis, safeguards, and controls
n place.

Caps similar to that discussed in the description of this
alternative have been proposed at other sites for asbestos
remediation. In June 1987, the EPA issued a Record of Decision
(ROD) for the Johns~Manville Superfund site in Illinois. Waste .
materials primarily containing asbestos fibers had been deposited
in a variety of pits. According to the ROD, these pits were to
be closed with a soil cap consisting of 6 inches sand, 18 inches
clay, and 6 inches topsoil to be graded and vegetated.

The EPA has also taken a similar approach at a number of
Superfund sites in Nashua, New Hampshire, and surrounding vicinity.
Thirty-inch covers were installed at the Shady Lane, Pointer,
Bursey, Matarazzo, Ridge Avenue, lowell Road, Niquette Drive,
Russell Avenue, and South Bank asbestos sites. The covers were
applied in accordance with the U. 5. Army Corps of Engineers
specifications which include an application of geotextile fabric
if slopes were encountered, then bank-run gravel, then pea
gravel (if the bank-run gravel was too coarse), then topsoil.
Erosion control devices such as concrete runoff pans, drainage
ditches lined with bank-run or larger stone and vegetation
acclimated to the area also vwere installed. If slopes were
steep, gabion walls were erected to prevent sloughing of cover
materials applied. The state of New Hampshire cover specifi-
cations differed in the depth of the cover; a 24-inch cover was
deemed acceptable to the State. The 30-inch cover applied by
the Corps of Engineers on the past actions might be increased
to a 36~inch cover, so it is evident that there is some differ-
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ence of opinion regarding the proper depth of the cover. As a
point of reference, the Corps of Engineers unofficially designated
a 50-year life expectancy on the 30-inch cover when the cover

is applied over surface-exposed asbestos. The National Emission
Standards for Hazardous Air Pollutants (NESHAP) requirements
include a six~inch cover with vegetation as provision of ade~-
quate protection to public health and the environment,

This thickness will be designed to ensure that the frost
layer does not enter the waste materials more than 10 times per
century,

By providing soil for this site, the amount of times that
the frost layer reaches the waste materials is minimized. There-
fore, the effects of freeze/thaw weathering are addressed. The
geotextile fabric also serves to reduce freeze/thaw weathering
effects by adding to the stability of the piles and cap system,

The sides of the Locust St, Piles has a soil cover that
averages 12 to 18 inches thick. This material was placed as
part of the 1984 Emergency Action at this site. This cover
thickness meets NESHAP requirements; however, it is not as
thick as the cap proposed for the top of the piles. This is
because it is anticipated that the flatter top of the piles
would be more susceptible to moisture and frost penetration.
Additional soil is not proposed to be placed on the side slopes
to attain a desired thickness as part of the alternative because
a wellestablished vegetative cover already has been noted to
exist on the great majority of the slopes on both piles currently,
and no adverse affects from freeze-thaw effects have been apparent
in the nearly four years since these soils have been in place.

Remedial action repair of the exposed side slope areas under
this alternative would include placement of cut-to-fit and
staked-in-place sections of geotextile fabric soil fill of
comparable thickness to the existing cover on the side slopes
(ciownzvetch, since it has already proved successful to date at
this site).

In general, the crests would be graded with £ill prior to
cap placement as to achieve a center-line crown and drain to
the edges of the tops of slopes where drainage channels and
corrugated metal flumes, combined with rip-rap would carry
flows of the toes of the slopes and offsite through/or adjacent
to the existing lagoon area. In this way, concentrated flows
would be managed more effectively than by allowing the runoff
to flow over the side slopes in a random manner (which would
increase long~term erosion potential). A result of this action
would be that the center of the pile tops would actually have
more the depth of the soil cap. For the lagoon and settling
basin remediation, sediments would have to be scraped or exca-
vated from the sidewalls and deposited toward the center of
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the depression. This action ls performed so that asbestos-
containing materials do not remain near ground surface. The
geotextile fabric placed over the sediments would prohibit upward
migration of ashestos fibers and dispersion into the air before
backfilling. The additional clean compacted soil backfill

would also prohibit migration. This soil may be as thick as 10
to 15 feet in oxder to bring the lagoon area back up to original
grade as to promote positive drainage,

As previously noted, the water from the lagoon and settling
basins must be treated prior to discharge on~site. This treat-
ment would consist of flocculation with the addition of lime,
sedimentation, and passage through a sand filter. If needed,
the water could also be sent through a microfilter,

Dust control and worker occupational safety measures (against
potential asbestos and physical hazards) are required during reme-
dial activities as part of this alternative, however, to a
lesser degree than with alternatives involving substantial
intrusion into the piles,

Overall, this alternative appears to be the most technically feas
option to prevent future release of asbestos from the site, as well as
minimizing potential for direct contact and inhalation exposures to
asbestos during remediation.

2. Institutiopal considerations

Several institutional considerations are associated with
the onsite closure alternative. In some cases, permits may not
be required for on-site remedial technologies (Section 121(e)
of CERCLA, 42 U.S8.C. Section 9621(e) and 40 C.F.R. Section
300,68(a)(3)). However, all of the processes associated with
cap installation and water treatment must comply with the fol-
lowing action-specific ARARs and consider guidelines, as detailed
below:

ARAR ~ An erosion and Sedimentation Control Permit from the
PADER Bureau of Water Quality Management and/or the
USDA Soil Conservation Service is not required for
sites under 25 acres in size. However, the Montgomery
County Conservation District requires that a soil erosion
control plan be written and implemented for construction
agtivities. This plan must be available for review on-
site, ‘

A Floodplain/Stream Encroachment Permit is required

by the PADER Bureau of Dams and Waterways for construc-
tion or alteration of permanent fill/structures along
or in the channel or floodway of any stream. This
requlation is directly applicable to the installation
of gabions or rip-rap along the Locust Street Pile,
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ARAR - A Discharge Permit from the PADER Division of Water
Quality Management must be applied for and the
expected pollutant levels identified if the potential
exists for asbestos to be present in any discharge to
surface water,

The OSHA standaxd of 0.2 fikers/cc for asbestos would
be used as a guideline for determining appropriate
safety practices. It is anticipated that during
intrusive activities into the asbestos=-containing
material, Level C protection equipment will, as
defined by U.S. EPA Interim standard Operating Safety
Guidance (January, 1983), be used,

GUIDE~ = Air sampling during construction activities that
LINE include disturbance of the fibrous material would
be required under OSHA to monitor occupational
exposure.

GUIDE- - 40 C.F.R. Section 264, Subpart N -

LINE A multi-layered cap generally conforms to the RCRA
technology guidelines, which recommend a three-layered
system consisting of an upper vegetative layer,
underlain by a drainage layer over a low permeability
layer. The cap functions by diverting infiltrating
liquids from the vegetative layer through the drainage
layer and away from the underlying waste materials.
The primary function of a RCRA cap is to control
infiltration and leachate from the waste material that
may contaminate underlying groundwater. A multi-
layered cap is typically used for hazardous waste
site closures, which this site is not (based on the
RI data collected).

Accordingly, the desiyn of the cap, need not be in accor-
dance with RCRA regulations to be protective. The purpose of a
multi~layered cap on an asbestos site is to prevent re-emergence
of the waste on the surface of the site through the processes
of wind and water ercsion, freeze/thaw cycles, site use, etc,

In addition, it is desirable to maintain some moisture content
in the fibrous material to control airborne releases of asbestos
in the event of localized re-exposure. Therefore, it is protec-
tive to use innovative cap designs at this site consisting of
semipermeable materials.

ARAR -~ Pennsylvania Municipal Waste Regulations state that
the final slopes of a landfill cover may not exceed a
grade of 33 percent (25 PA 275,234). The side slopaes
of the Ambler Asbestos Piles exceed this 33 percent
grade requirement in most locations. Alternative 4 does
not pravide for modification of the slopes, therefore,
this ARAR will not be attained. Section 121(d)(4) of
CERCLA, 42 U.S.C. Section 9621(4)(1), identifies
several circumstances under which certain ARARs may be
waived. Two of the permissable circumstances are listed

AR0OO1806




=G4 =

below with an explanation of how they may apply to the
Ambler Asbestod Piles site and Alternative 4 of this ROD.

~ compliance with this ARAR will result in a greater
risk to human health and the environment than :

In order to achieve a side slope that does not
exceed a 33 percent grade for the waste piles,
extensive regrading would be required if the toes
of the piles were to remain in their present
position. This would mean cutting inte the
asbestos waste and exposing the asbestos calcium/
magnesium carbonate contaminants below. Such
action would pose a serious risk to human health
and the environment because asbestos fibers would
likely become airborn from the disruption, The
calcium/manganese carbonate compounds would also
have to be stabilized so that they could support
a cover system,

gompliance with this ARAR is technically

Constructability would
be a major concern. Some of the side slopes
could be flattened to close to 33 percent by
holding the top of slope constant and placing
soil on all sides of both slopes. This could not
be done around the piles’ sides, however, without
encroaching on existing structures, the
Wissahickon Creek, a portion of Locust Street, "
the Sewer Authority collection system, and
potentially, the railway tracks.

3. Public Health and Environmental Igcues

It appears that Alternative 4 can address the remedial
objectives, site environmental issues, and contaminant migration
pathways identified in this ROD. Capping the Piles, backfilling
the lagoon, and backfilling the settling basins can minimize,
to the greatest the threat to the environment and public health
from the contained asbestos fibers as long as the final caps
are maintained. The following public health and environmental
issues are associated with the On-Site Closure Alternative:

-~ Under this alternative, the asbestos-contaminated
material at the Ambler Asbestos Piles site would be
covered with geotextile and soil (waste piles,
lagoon, and settling basins). This action can be
expected to result in significant long-term reduction
of potential public health risks and environmental
impacts resulting from direct contact and migration
of asbestos fibers via sediment, surface water, and
air transport mechanisms, while minimizing major
risks to construction workers that are likely with
other alternatives.
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Proper grading, installation, and post~closure inspec-
tion can allow the cover to remain as an adequate
barrier between fibrous material and the ground sur-
face,

A low possibility exists for short~term public health
risks due to the limited disturbance of the asbestos
materials that would occur during cap placement or
during backfilling the lagoon and settling basirs.
However, limited airborne release of asbestos fibers
to some degree may result from such actions. The
risk to public health would be minimized by implement-
ing an air monitoring program during on-site activi-
ties and by using erosion and dust control measures.

Long~-term maintenance and periodic inspections of
the site to provide cap integrity and effective site
security would need be established. A contingency
plan would also need to be developed in the event
that catastrophic cap failure occurs, thereby posing
a threat to public health and the environment (indi-
cated via the geotechnical analysis as an unlikely
event as long as no major changes in external load-
ings are or internal pile conditions occur).

Future land use in the lagoon and waste pile area
must be restricted to surficial activities and
then, only by authorized personnel,

C. COBT ANALYQIB

The capital cost of Alternative 4 is estimated at
$5,135,000, as presented in Appendix A, Table 14. Operating
and maintenance costs, including posttreatment monitoring and
maintenance, are provided in Appendix A, Table 15. Since the
asbestos is left essentially in place in a secure environment,
costs have been allocated for air and surface water monitoring
activities for a period of five years after initial remedial
actions, Long term visual inspections and maintenance would
continue for a total period of 30 years, The monitoring would
serve to ensure cap integrity and to detect an asbestos migration
from the contained areas. Under Section 121 of CERCIA, 42 U.S.C.
Section 9621, an evaluation of the remedial action undertaken
at each NPL site is required to confirm or disconfirm effective-
ness of the actions to that date.




BELECTED ALTERNATIVE

Section 121 of CERCLA establishes cleanup standards for the
site remediation and articulates a preference for remedial
actions in which treatment permanently and significantly reduces
the volume, toxicity, or mobility of site contaminants. The
provision notes that off-site transport and disposal of hazardous
substances without such treatment is least favored where practi~
cable treatment technologies are available. The atatute mandates
selection of a remedial action "that is protective of human
health and the environment, that is cost effective, and that
utilizes permanent solutions and alternative treatment technol-
ogles or resource recovery techniques to the maximum extent
practicable."

EPA has reviewed and considered these statutory provisions
and the regulations contained in the National Contingency Plan,
40 C.F.R. Section 300, in light of the conditions present at
the Anmbler Asbestos Site and concludes that Alternative 4 is
the most consistent with these requirements. This remediation
alternative offers the beat combination of effectiveness,
inplementability, and cost efficlency and involves the use of
what can be considered the only currently feasible remedy under
CERCLA for asbestos. This alternative meetsa all applicable or
relevant and appropriate requirements or a waiver is justified,
The Section on "Evaluation of Alternative 4" describes in detail
how ARARs are met or how the waiver is justified. That section
further details how the requirements of Section 121 of CERCLA,
42 U,8.C. Section 9621, are met. The proposed cover design is
consistent with other EPA and state agency designs that have
been proposed and/or approved.

Considering cost, the No Action Alternative (Alternative 1)
is the least expensive alternative. However, it does not include
treatment, removal, or immobilization of contaminated surface
water, sediment or materials in the piles. It meets none of
the CERCLA Section 121 objectives to reduce volume, mobility,
or toxicity of the waste, and does not meet the remedial action
objectives,

Alternatives 2 and 3 (0ff-Site Disposal and On-Site Vitri-
fication Solidifation/stabilization) are extremely costly to
implement, with Alternative 3 being the most expensive of all
four alternatives,

Alternative 4, On~Site Closure, presents a potential solu~
tion to future exposures to contaminants at a much lower cost
than Alternatives 2 or 3, although as previously mentioned,
some longterm ARARs may be completely met.
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Because this remedy will result in hazardous substances
remaining on~site, five year reviews, as specific by CERCLA
Section 121(c), 42 U.5.C. Section 9621(c), would be required
for the remedy, despite the full containment of contamination.

A8 discussed earlier, inspections will be conducted bi-annually
- for the first five years after the initiation of remedial
action and yearly thereafter. .

A summary of the comparison of remedial action alternatives
is presented in Appendix A, Table 16,

BTATUTORY DETERMINATIONS
1. Protection of Human Health and the Environment

The selected remedy will contain the asbestos contami-
nation at the site, which will ensure adequate protection of
human health and the environment.

2, Attajnment of ARARs

The selected remedy will effectively attain the applicable
or relevant and appropriate requirements, where practicable, as
set forth in the ARARs section of this ROD.

3. cost-effectivenegs

The selected remedy provides overall effectiveness commen-
surate to its costs such that it represents a reasonable value
for the money.

4.

The selected alternative is currently the most appropriate
solution for this operable unit and represents the maximum
extent to which permanent solutions and treatment can be prac-
ticably utilized.

5. Preference for treatment as a principal element

The preference is cannot be satisfied since treatment of
the principal waste, asbestos, is not practicable. However,
the proposed alternative reduces the ’ or
volune as a principle element (emphasis added) and also
utilizes permanent solutions and alternative treatment
technolegies to the maximum extent practicable.
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Table 8

Catimate of Capital Costs for Alternative 1:
No Action

Unit Total
Cost Cost
Description Quantity 1)) (s)

Fencing to enclose site, 6,000 1in £t 15/f¢ 90,000
installed

Warning signs 60 100 ea 600
Fence gates with locks 4 1,000 ea _4.000
Subtotal 100,000
Mobilisation/demobilisation, 20,000
construction management, site

services (208)

Technology implementation: 20,000
designs, plans, specifications,

regulatory approvals, insurance,

bonda, and permits (20V)

Overhead and profit (10%)

_Contlnqoncy (15%) ' 15,000

Total (rounded) 168,000




Table ¢

Estimate of Operating and Maintenance Coats for
Alternative 11 No Action

Unit Total
Cost  Cost/yr '
Description Quantity (8 %)

Long~tesm monitoring

©® Annual analyses for asbestos
{including data validation)

-~ Alr 8 500/sample 4,000
~ Water 4 500/sample 2,000

¢ Labor: sampling 120 hrs 40/he 4,800
¢ Labors site inspection 20 hrs 40/hr 800
@ Labort report 60 hrs S0/he 3,000
® Expenses Lump sum 400

fence maintsnance Lump sum 2,000

Subtotal ' 18,000

Mministrative (158) 2,700
Contingency (15¢) 2,700

A
Annual.total (rounded) 23,400

Note: Nnnual cost/year required for 30-year period after remedial
action,




Table 10

Estimate of Capital Costs for Alternative 2
oft-Site Disposal

Description

Site preparation (roads,
staging areas, etc.) 100,000

Lagoon water treatment (includes

flocculation, sedimentation,

tiltration units, rental,

operation, aand labor) 1.9 million qals Lump sum 240,000

Treatability study for surface
vater cemedistion Lump aum 30,000

Surface vater diversion/
interception ditches 5,000 1ia £¢ 10/714a £t 50,000

Crosion/sedimentation
coatrol system

¢ Silt feaces, etc. 30,000
¢ Sedimentation basias (2) 250,000

Health and safety equipment/
sir monitoring equizment 1,000 daye 500,000

Subtotsl ' 1,240,000

Mobilisation/demodilination,
construction masagemeat, site
services (215V) ) 310,000

Techaslegy inpleseatations

desigae, plass, specifice-

tioss, regulatury spyrovels,

ineurance, boads, aad permite i
(10v) . 124,000

el Coat i0gency (30N).
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Table 11

gstimate of Oparating and Maintenance Costs for Alternative 2:
Off-Site Disposal

Total
Cost/yr
Description Quantity (3)s

Fleld inspections, monitoring,
reporting during remsdial
agencies {(agencies and borough) 7 years 40,000/yc 40,000

Excavation

@ Locust Street pile 615,000 cu yds 20/¢cu yad 1,757,000
© Plaat pile 640,000 cu yds 20/cu yd 1,828,600
@ Lagoon and settling basins 4,500 cu yds 10/¢u yd 6,400

Soil anaiyses for cleanup
verification : 1,000 tests 750/tent 107,000

Backfill excavated lagoonm,
settling basins, and piles
with clean soils 175,000 cu yds 10,50 cu yd 162,500

Bagging/special losding of

asbestos vastes before off-

site transport, truck

decontamination, etc, 833,500 cu yis $.00/¢cu ¥4 595,400

5.b Dewatecring/stabilisation
of Ca/Mg carbonate wastes
before transport, Stockpile,
- stabilize with 10V CKD addition, .
mizing, truck decontamisation, ’
etc. 426,000 cu yds 912,900

Transportation of asbestos-
contaminated meterisls

@ Locust Street pile 615,000 cu ydn 18/cu yd 1,317,900
® Plant pile 640,000 15/cu yd 1,371,400
- @ Lagoon and settidng .
basins (from settling
snd filtering water
only) 4,500 cu yde 18/¢cu yd
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Table 11
(continued)

' Description Quanticy

Disposal of asbestos~
contaminated materials

® Locust Street pile 615,000 cu yds 75/¢cu yd 6,589,300 -
® Plant pile 640,000 cu yds 75/¢cu yd 6,857,100
® Lagoon and settling basins 4,%00 yds 75/cu ya 48,200

Dust control {(wetting) 17,100
Regrade/cavegetate (hydroseed)
@ Locust Street pile area 450,000 oq £t 0,10/8q £t
@ Plant pile area 400,000 sq £t 0,10/8q £t
@ Lagoon and settlling basin
area 85,000 og ft 0.10/8q £t

Adr and surface vater monitoring
during on~site activities

@ Labor, laboratory analyses,
and reporting Lusp sum 288,700

Post-remediation action
monitorisg 2,000/yr

Subtotal

Years 1 through 7 . 22,020,000
Years ¢ through 12 ' 1,000
\

Administrative (15%)

Years ) through 7 I 3,203,000
Years. § through 12 300

Contisgency (25%) 5,508,000
500

Total (rounded)

Years } through ? 10,024,000
Years § through 12 1,800

.:ll“d oo assumption that cremediasl activities will take 7 yesrs to complets.

Al
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Table 12

Estimate of énplnl Costs for Alternative 3
On-8ite Solidification/Vitritication

Unit Total '
. Cost Cost
Item Description Quantity () (8)
1. Site preparation (roads, staging Lump sum 200,000
arsas, etc.)
2, Conmstruction of electrical Lump sum 250,000
substation .
. 3, Vvitrification furnace and Lump sum 2,200,000
Y equipment (8 tons/hr)
4, Installation of vitrification Lump sum 5,500,000
furnace and equipment
5. Purchase of solidification plant Lump sum 1,100,000
(100 tons/hr)
D 6. Installation of solidification Lusp sum 2,200,000
plant
7. Construction 5! 8 storege area Lump sum 50,000

for untreatable debris

8, Water treatment unit (includes 1.9 million Lum sum 240,000
flocculation, sedimentation, gals
fileration)

7, Treatability study for surface Lump sum 50,000
water remediation ! '

K 10, Treatability study for solidifi- Lump sum 50,000
e _ cation of CaCOy compounds
' 11,  Treatability study for viteifi- Lup sum 50,000

cation of asbestos materials
1

*Costs are gross estimates only; vendor(s) unwilling/unadle to supply
detailed information at the present time.
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Table 12
{continued)

Unit Total
Cost Cost
Description Quantity 1)} 11}

Pilot plant for vitrification Lump sum 1,000,000%
process {includes temporary
electrical hookup)

Shredding of oversized materials 126,000 cu 50,000 50,000
(assume 1% of pile contents) yds

Setup for solidification/ Lump aum 500,000
stabilisation operation at
on-site location(s)

Surface water diversion/ 5,000 lin £&¢ 10/1in 50,000
interception ditches 1]

Erosion/sedimentation control
system

o 8ilt fences, etc. Lusp sum 50,000
® Sedimentation basin(s) (2) ‘Lomp sum 250,000

Gablons for Locust Street pile, 500 1lin ft  200/1in 100,000
installed ft '

Health and safety, equipment/ 10,000 days 250/day 2,300,000
alr monitoring equipment

Tences (installed) ' 7,500 1la £t 15 113,000
Waraing sigus 1 100 e 7,500
Fence getes and locks (] 1,000 ea 6,000

On-site digposal of treated 1,000,000 20/cu yd 20,000,000
wastes cu yds

*Costs are gross estisates oanly; vendor(s) unwilling/unsdble to supply
detailed information at the presest time,
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Table 2.
(continued)

Unit Total
Cont Cost
Description Quaatity (1)) (8)

Off-site disposal of treated 260,000 75/¢cu yd 19,500,000
wastes cu yds

Subtotal 55,517,000
Mobilisation/demobilization, 12,214,000
construction management, site
secvices (22 §)
" Technology implementation: o 12,114,000
designs, plans, specitications,
regulatory approvals, iosurence,
bonds, permits (22%)
27,  Overhead and profit (10V) 5,852,000
28, Contingency (25%) -13,079,000

29, Total (rounded) 99,376,000

*Costs are gross estimates only; vendor(s) unvllllnq/unlblo to eupply
detalled informstion at the present time.
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Table 13

Estimate of Operating and Maintenance Costs for Alternative )i
On-§ite Solidification/Vitrification

Total
Cost/yrd
Description Quantity (%)

Health and safety equipment
{expendables) 10,000 days 750/day ' 125,000

Shredding of oversized materials
(assune 0,5% of pile volunes) 6,300 20/¢u yd 6,000

Solidification of CaCOy
compounds (lhacludes labor) 426,00 cu yds 100/¢u yd 2,130,000

Vitrification of asbestos
materials processing costs
{iacludes labor)d 1,042,000 tons 160/ton 8,136,000

flthltlon/haullnq to on-site 1,200,000 cu yds 20/cu yd 1,360,000 .
vitrification unit

Soil analysea for clesaup
verification 1,000 samples 750/sample 18,000

Backfill excavated
"lagoon and settling basing
and piles with clean soil 175,000 cu yds  10.50/cu yd 92,000

Placement of vitrified and
2011dified product back ia
pile aveas , 679,000 cu yds 4,65/cu yd 204,000

lncl!lil cleaa soil over the
vitrified and solidified .
product pilas ' 70,000 cu yds 10.50/cu yd 37,000

Off-aite disposel of materials

that casaot be backfilled

on-site? (iaciudes transporta-

tion) 376,000 cu yds 90/¢u yd 1,692,000

i

1pased on sssuwmption that remedial activities will take 20 years to cosplets,
3tncludes electricel cost of 1,000 ka-hra/ton of processed material at 0,07/
kv-hr (maintenance costs are not well defined due to lack of vensdor informa-
tion,

Insaume 30 parcent must be dlsposed of off-site.

.
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Table 13
{continued)

Description Quantity

Total
Cost/yr}
(s)

Regrade/revegetate (hydrosesd)
® Locust Street pile area 450,000 sq ft
@ Plant pile ares 400,000 oq £t

@ Lagoon and settling

basia area 15,000 sg L&

e Total 935,000
AMr and surface water

monitoring during

activities

® Laboratory snalyses
ané reporting

Subtotal
Adninlstrative (15%)
Contingency (2%%)
Total (rounded)

0,10/eq ft

0.10/aq tt

Q.20/a9 £8
0.10/8q £t

400,000
14,328,000
2,149,000
"2,501,000
20,088,000

: n800|320<5111ﬁf,




Table 14

gatimate of Capital Costs tor Alternative 41
On~5ite Closure

pescription

Quantity

Total
Cost
(8)

Site preparation (roads,
storage aceas, ote,)

Lump sum

Water treatment umit (includes Lump sum

2,000,000 gal flocculation,
podlmoncltlon. gileration)

Treatability study for surface Lump sum ‘Lunp aum

water remediation

Surface water diversion
ditches

grosion/sedinentation coantrol
systen

@ Silt fences, tip rap,
flumes, etc,

o Sedimentation basin(s)

Grading of piles to create
ctown for positive drainage
{iocludes soil purcbase)

Geotestile (installed)

® Locust Street pile
© Plaat pile
© Lagoon and settling basine

Back£ill for lagoon and
settling basins (low permea-
bility soils ¥ith high
compactive effort); grade for
positive drainage

6,500 10/14n £t

Lump sum
2

7,500 cu yde  15/cu yde

162,000 aq €t 0.10/8q £t
198,000 sq ft 0.10/09 £t
40,500 sq £¢ 0.25/sq £t

17,500 cu yde 15/cu yd

25,000

240,000

50,000

65,000

100,000
250,000
112,500

19,160
35,040
10,118

* AROO1821




Table 14
{continued)

Description Quauntity

Soi) cover (installed)
@ Lov-erosion soils (30 in)

- Locust Street pile 15,000 cu yds
- Plant pile 18,300 cu yds

©® Topsoll (6 in)
- Locust Street pile 3,000 cu yds

. = Plant pile 3,700 cu yds
~ Lagoon sud settling basins 13.00 cu yds

[} uyc'lrolnd

= Locust Street pile 18,000 sq yd
- Plant pile 22,000 sq yd
- Lagoon aad settling basins 4,500 sq yd

Repair ecosion on pile side
slopes

® Low-erosion soils : 2,750 cu yds
@ Topsoll 1,200 cu ydn

® Erosion-control netting 2,000 aq yd
(including installation)

Trae/shrub removal (includes Lump sum
inpreguated geoteztile
troatment)

15.00/cu yds 225,000
15,00/cu yds 274,500

17.50/cu yds
17.50/cu yds
17.50/7¢u yds

1.00/8q yd
1,00/8q yd
1,00/aq yd

35/cu yds
3%/¢cu yde
$.00/aq yd

52,500
64,750
20,250

96,250
42,000
10,000

180,000




Table 14
{continusd)

Unle
Cost

Description Quentity (8

Gabions for Locust Street
pile (installed) Lump sum 200,000

Side slope Buttresses/
Reinforcemente Lump sum 250,000

rences (installed)
8 feot ta)l with barbed
wire 6,000 1in ft 15,00/£¢ . 90,000

Warning sigoe 60 100 ea 6,000
Gates with locks 4 1,000 4,000

Construct earthen berm
6 in, high} along Locust
Street and hydroseed Lump sum 20,000

Ads and surface vater
monitoring during
remedial activities

@ Labor, laboratory
analyses and reporting Lump sum 200,000

Health and safety equipment/
air monitoring equipment 200 days 150/day 30,000

Subtotal . + 2,908,878
Mobilisation/demobilisation,

constructiea maaagemest, aite
services (20V) ' 436,630

*Assumes remedial design geotechnical snalysis work indicates slopes
essential stable {n the future with new soil cap and construction loads;
except local aress. h

AR001823 . "




Table 14
(contisued)

Unit
Cost
Ttem Description Quentity (s

22, Technology implementstiont
designs, plans, specifica-
tions, regulatory approvals,

insurance, bonds, parmits
(259) 746,620

23, Contingency (254) 746,620

24, Total (rounded) 5,115,000

* ARODIB2Y -




Table 15

Mmp.lnnn of Operating and Maintenance Casts for Alteraative 4:
On-Site Clesure

Uait Tetal Cest Per Year!

n.un E-.-:B:.-
Description Quantity [€9) L] 2 3 L

Inspections (biannwally first Lusp sum
S years, anmwally aftervard)

Shart-tera air and water
opaitaring

Maintenance
® Mpwing

~ Locust Street pile X . B N o 4,308
- Plant pile 5.300

® Erasion repair and
raseeding K K K 15.000

Fence maintenance » K o 3,008 3,000
Sobtstal . 5 N 34.600 32,608
Adaiaistrative (15X} - . B 5.260 S5.200 4.9
Contingency (25T) 1,200 9980 5.7 870 5200

Tetal (rewnded) 63,008 55,000 49,000 €9.000 46,000

Trreseat worth cast for this alternative has been estimated for a Tength of 30 years where the cost incurred in
year § is the annual cast from years 7 through 30.
2faclodes S-year repert.

AR0O 1825




[

Cospliance
1te—spacific
or Tang-
or
ons
and meaitering are required.

over tha shert-
tera.

dalines for
or comtain-

l-;:lu-li,-a‘l Requiremests/
tial
iraseats for

risdic site Inspecti

ires previsieas fi

future risks te ea— and
off-3ita raceplers.

Dess mat mest MESHMAPS
or PADER gumi

r
sative due to potes
cever systams
with other s
ARMRs i3 met

meat roge
-contaninaets.

Ragu
peori

Public Health and
Eavirsamastal Ceaceras
access te piles
and veducas
te dirsct con—
ation of
and wigra-
tes frem
wia erssiss

sodimeat

tien of ashes

11ss/1agess
¢ piles and

Restricts
tihors and »t
ashastes
[ 4
®
tr.

and 1
risks

i frem alvborne
L 4
fibers

2
i
:
3
i
3
1
3

{
j
g
3
1
i

st be cavefully
ined.

Tochalcal Ceaslderptions (Performence/
Tata

I.li.lllt,ll-l-ﬂl‘llt,mf.t,)
Porimster fencing, gates. and

t Worth?
o)

Prasen!
Ceat ($1.

Altsraative

. ARG |"8L25 k




[«

lut}tuue.-.:l Reguirsmsats/
ity R

Public MHealth and
Eaviresmeatal Cenceras

Tochaical Considerations (Parformance/
Relishility/Inplementability/Safety)

Preseat verth!
Cost ($1.000)

Alteraative

This alteraa-

Construction porsits for

on-3ite excavation may be
raquired ts camply with

Tocal dwilding codes.

envireassatal issues and

Addressas all site
contaninant

dred for
ications is feasidle

3]

State erssien, sedimeat,

remyved

thne
identified l:.tr ‘:: all
ng

materials 1

poteatial risk

frem site.

les. Wewld

(3]
ve
plasaing

and !

sxcavatisn/respva)
roquirsd for

activities.

Poarmit and/er plan
al may be
on-3ite poin

ts

ted to sig-
or
and

cantly

olininate the peteatial
public haalth rizks and
and eaviresmeatasl

ash 3
migratioa via sedimeat

resulting fram divect
csatact, alrborae
L 1

It ¥
alfi

roguired
tential

aagee~

and pre—
to the

teap side siepes
ng remsval

e
%) and the
1 clwn/,
po!

desi

fat,
pl

1les (inaccessible te
WIASures are
"-b
os duri

exteasi
canstruction
)
g Tk
sium carbeaste Jayer of sach pile.

I
arge/heavy
= 2
callapss of

require
3
cansis
Canti
for sb

in piles prazeats peten—

tia‘ mzuunl st:rt-
sks .

of asbestes fibers ints

Excavation of materials

materials excavated fram the

Sedimeat costrsl amd dust
Stabilization of seme of the

operatisas.

t in porsntia)

delays.

‘ -

avwhisat air aad ceilapse

ch materials in off-site

Alr menitering is required.

::‘ L:I‘lu (direct contact
s arnas adjaceat te aite).

)

ottf-site.
aatarial

(such a3 baggi

”
- is roquirsd prier te transpert.

transpert

be roquirad te allew

Special handli

tatlen
and/or filtra-

tisn precessas

sedinsatation,

. fisccwlation,

pracipi

T5asad o 1B perceat interast rate.

e R00IS2T




Commsats

Institutional Requirsmeats/
Conmnity Responss

Cansiderations (Porformmace/

Preseat Werth'  Techalcp)
Cest ($),000) .‘,l#“l,ll.l-uﬂll)&fﬂ])

Altsraative

£
I
35

Extonsive sir sanitering weuld be

Excavation/

surface water may be difficelt
te achisv> during remsval

eperations.

Compliance with OSHA require-
meats for ambiest air and

fated with the

ved duriag vressval eperatises aasecial

Potential 1

fon time

velunes of

tial atrberme

u-.l_'-'r
Limn!

7 ysars to remsve

mtarial {es!

foty fram poten- traaspertatien eperaties.

sshestes fibers.

all sstarials).

ted sinimm of

werker 32!

€ e Amal

to ensurs

BackfiNg, re-

Site Bispesal
(contiaved)

Sempval — OFf-

vailability of eff-site

M

vad. Concen—

frem this
ire en— or
ot

Gn-site tredtmsat of lagam

off-site

i3 questisasble.

Tanéfill space

Tt

th-
t ashestes.

Paamayivania ars

1andfills in sew!
ition tes dispesal of large

Oaly twe

sastera

gi::tu ta accop

welumes of aibestes waste a!
off-site facility b

and/or
rad pri
ne
wtitizes

3.

Suplearstation te

cpll-_ l.ngt-t scheus.

serface weter is roqui
trastasat

off-sits

te

TandfiVl

public

asar off-sits lul'l‘t, can

be expacted.

tochnigues.

) snicipal Yandfil)

off-site dispesal in a secwrs (or

)

.
must be accopied by the

on wall-dovel-
and standard engl-

based

is feasidble

ired
=special™

handling municipal maste.
of in the
the eveat

] swst be acgm
f saterials in a

< te dispase &
P

1 landfil) as a

Potantial of 1iability ramins
Y

menich
msaici

1711);

is
s can be accapted

Tandfil) as special

ts bo determined
if waste -'urh'l
pal
handling amicipal waste.

tochnigues
practicas. Capacity

AROO

[1]
1 Yandfi

for materials
fore

of fal

828



Comments

Institutional Reguirsmeats/
Community Respense

Public Mealth and
Envirsamsatal Ceaceras

&
il
il
it
. jz.
3
fi

Preseat Uerth!
Cest ($),000)

Alteraative

This alterna-

0ff-sits Jandfilling =

Short-term risks ts public

Precess has net truly been proves

on 3 full-scale basis.

On-Site Vitri-

3.

irad. A poteatial

Ts=dfiN

rogu

health and the envirsnaeat

are 1ikely te accur as a

ficatisn/Selid-

applicable
ARARS .

H ‘,.l'

site.

Iy pre.
the vitritied/
rate unfaverabls
ties.

oas arsead

situation would sat be
reac!

expesurs visks te raceptors.

selidified preduct off-sits
met during remsdial activi-

ties.

Operations weuld requirs
Site-spacific ARARs rslated
air and serface water
quality would Videly mat be

intermsdiate steckpiles.
Pudlic raaction te this
situation Is asticipated

te ba unfaverable due ts
conceras invelved with

Tramspertatiea safely
hauli

wvolumes invelved al':a
Ambler Ashbestes Piles site.

is :-rrul
s
conduciva for the 1
-
l’c

age of

te

22-45 years.

risks due to
This tiss paried presests

excavation of tha plles,
Tageen, and settling

basins.
tential risks due ts

remsdiation i3

tha weste piles and ralease
po

rasult of iatrusies imte
of asbestes fibers.

expesad te ical and
e e o
The estimeted length of

On-site werkers will be

and chesica

pr,bl-.
ashastes
ars saturated and exhibit almest
Tikely
1 mat be

mogligible shear streagth.

iles is 3 aajor

boon tested.

Selidification

T"“"n
ific re
c-_l.,.l-_nld -stes. Underlying

have met yot

are wndefined.

ashisat air and/ev surface wter

quality.

s.]igiﬂ.uu-‘uchl_.n for

.”"lql 3
tachne! s,
and sit
Encavation of pi
’.u.nn. Prabl
u‘:ul te remevi
During vemsdiation it is
that the techaslegy wil
able te meet ARARs regarding

fibers could be
carried off-site.

it is expected that
ificant asswat of

Deceatamination precadurss
lant weuld be axtensive.

for werkers loaving ths

stiny,
a signi
ashestes

the sits.

Vitrified product mest Vikely

the exteat that
will have ne vrouse valwe.

weould incraase
1 w3t be Con-
thars would mst

sidersd bocamse
be ensugh resm at

waste velume to
off-site Tandfil

Tpased en 1B percest intersst rate.




-
ol
-
!

Table

Tochalca) Considerations {Performsace/

Pressat Wsrth!

Cest ($) .ou_)

Institutiona) Requirsmsats/
Community Responte

Cosmmats

Alteraative

céf\\‘a
Jdelines,
t teoch-

et

use of L

e £a

»g
neleogies may mot be practic-

Accerdi
ihe
able at zeme sites with

Asbieat a? - accwpatisaal
i

alr, and surt

BeViability/Iuplansatability/Safety)

fication/Selid-

ificatien

3. On-3ite Vitri-

{continued)

Jarge valuses of petsetially
Tow concontratsd wmmstes
menicipal land-
ning sites).
nvelving trsat-
meat at such sites may ba
sxtremsly expeasive or

Qe ¥
or

{e
"1?:
Roandies

Isplamsating this alter-
sative may :-sa' s more
[

remsdiation.

difficult ts isplemsat.

Gostaxtile and 381l cover for the

Alteraative
potentiall
attains a‘l'

, Consor- -
or land
Sedimnat and eresien

control plam is

roquirad

:{ 38!l conservatiases

Meood appraval frem the
Meatgesery Coust
strict office.

vatien Districk

disturbance.

ieon of pateatial
< hoalth risks and
ts

ong- s
s-::—ll-.
eaviresmsatal i
rasuliting frem dirsct

waste piles, lageen and ssttling
fram

basin sedinents wil) serve a3 )
ters protectism of the

4. 0a-Sites Clasure S.144

Sioed appraval fram PADER

ashestes fibers via sedl-

contact and wigrating
maat, serface wster, and
air transpert aschanisas.

of the pl':s

not be uﬂlcl‘t for heavy

:‘, mschinery.

placemat will wiilize
truction ogul

ghtunight cans!
msat. Th'suﬂll

Cover
211

for stream sacreachmest

of trsated

Seilt

installa-

Prapar grading.

te.
guidelines
werkers.
appreved
tes.

Must et O

for ashestas

Cap design iz cemsistent
with ather EPA desi

that have bess

for asbestos si

waters

tien, and pest-cleswrs
inspaction will easura
:“ t..dm .ll"l"i-’
aa te or
exists betwesn the
asbestes ssterials and

the gromnd swrface.

oo~

Three fast of sai) abeve the
taxtile will pravide suffich
protectise of the wasts saterials
fren the effects of freeze/thaw

Taas0d oa 19 porceat iatersst rate.



